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This  invention  relates  to  a  pattern  matching  device  for  carrying  out  pattern  matching  between  two 
information  compressed  patterns  by  resorting  to  a  DP  (dynamic  programming)  technique  for  calculating  a 
similarity  or  likelihood  measure  or  degree  between  the  patterns.  Each  of  the  patterns  is  generally  an 
approximation  of  an  original  pattern  represented  by  a  sequence  of  feature  vectors  and  is  represented  by  a 
sequence  of  extracted  vectors  positioned  with  variable  intervals  or  spacings  along  a  time  axis.  The 
extracted  vectors  correspond  to  those  representative  or  typical  ones  of  the  feature  vectors  for  an  original 
pattern  which  are  arranged  at  such  intervals  to  characterize  the  original  pattern.  In  other  words,  the 
extracted  vectors  are  feature  vectors  representative  of  each  information  compressed  pattern. 

Each  original  pattern  may  represent  a  spoken  word  or  a  plurality  of  continuously  spoken  words. 
Alternatively,  the  pattern  may  be  a  figure  or  diagram  which,  in  turn,  may  be  type-printed  characters  or 
hand-printed  letters.  The  pattern  matching  device  serves  as  a  main  structural  unit  of  a  pattern  recognition 
system  as  disclosed  in  US-A-3  816  722. 

The  pattern  matching  device  is  useful  also  in  a  continuous  speech  recognition  system  as  revealed  in 
US-A-4   059  725. 

The  DP  technique  or  algorithm  as  it  is  called  in  the  art,  is  resorted  to  in  a  majority  of  pattern  matching 
devices  which  are  in  actual  use.  In  preparation  for  the  DP  technique,  the  original  patterns  are  represented 
by  a  first  and  a  second  sequence  of  feature  vectors,  respectively.  Each  sequence  consists  of  a  certain 
number  of  feature  vectors  depending  on  the  pattern  represented  by  the  sequence  under  consideration.  An 
intervector  similarity  measure  is  calculated  between  each  feature  vector  of  the  first  sequence  and  each 
feature  vector  of  the  second  sequence.  According  to  a  DP  technique,  iterative  calculation  is  carried  out  on  a 
recurrence  formula  for  use  in  defining  a  recurrence  value  by  an  extremum  of  several  sums  which  are  equal 
to  a  prescribed  number  of  previously  calculated  recurrence  values  plus  at  least  one  intervector  similarity 
measure,  respectively.  The  extremum  is  a  minimum  and  a  maximum  when  the  intervector  similarity 
measure  is  given,  for  example,  as  a  distance  measure  and  a  correlation  measure  between  the  two  feature 
vectors,  respectively.  The  recurrence  formula  eventually  gives  an  interpattern  similarity  measure 
representative  of  whether  the  two  original  patterns  are  similar  or  dissimilar  to  each  other.  Depending  on 
the  circumstances,  the  intervector  similarity  measure  may  be  called  an  elementary  or primitive  similarity 
measure.  The  interpattern  similarity  measure  may  be  named  an  overall  or  eventual  similarity  measure. 

For  a  pattern  recognition  system,  a  plurality  of  reference  patterns  are  preliminarily  registered  in  a 
pattern  memory  as  reference  feature  vector  sequences.  An  unknown  pattern  to  be  recognized,  is  supplied 
to  a  pattern  buffer  as  an  input  feature  vector  sequence.  The  unknown  pattern  is  subjected  to  the  pattern 
matching  operation  successively  with  the  reference  patterns.  The  unknown  pattern  is  recognized  to  be  that 
one  of  the  reference  patterns  that  provides  an  extremum  interpattern  similarity  measure  relative  to  the 
unknown  pattern. 

As  will  later  be  discussed  more  in  detail  with  reference  to  the  figures  of  the  accompanying  drawings, 
each  reference  feature  vector  sequence  consists  of  a  considerable  number  of  feature  vectors.  The  number 
is  called  a  reference  pattern  duration  or  length.  A  conventional  pattern  matching  device  must  therefore 
comprise  a  pattern  memory  of  an  appreciably  large  memory  capacity.  A  longer  time  is  necessary  on 
carrying  out  the  pattern  matching  operation  with  each  reference  pattern  when  an  input  pattern  is  either 
long  or  covers  a  wide  area  giving,  in  either  case,  a  longer  input  pattern  duration  or  length.  The  device  has 
therefore  been  bulky  and  expensive. 

Considering  speech  patterns  by  way  of  example,  a  variation  in  adjacent  feature  vectors  is  small  at  a 
stationary  part,  such  as  in  a  vowel,  and  large  at  a  transient  part,  such  as  at  a  transition  from  a  vowel  to  a 
consonant.  In  other  words,  a  feature  vector  sequence  representative  of  a  speech  pattern,  usually  includes 
an  appreciable  number  of  redundant  feature  vectors  which  carry  redundant  information  and  are 
interspersed  in  a  smaller  number  of  representative  feature  vectors  characterizing  the  speech  pattern.  It  has 
therefore  been  proposed  to  substitute  an  information  compressed  pattern  for  an  original  pattern.  The 
information  compressed  pattern  is  represented  by  a  sequence  of  "extracted"  vectors  extracted  directly 
from  the  original  pattern  at  a  plurality  of  those  "extracting"  instants  or  points,  respectively,  which  are 
placed  with  variable  intervals  of  time  along  a  time  axis,  namely,  positioned  at  discrete  instants.  The 
information  compressed  pattern  is  therefore  represented  by  a  combination  of  the  extracted  vector 
sequence  and  a  timing  or  point  sequence  composed  of  the  instants.  The  extracted  vectors  correspond  to 
the  respective  characteristic  feature  vectors.  Such  an  information  compression  technique  is  described  in, 
for  example,  an  article  contributed  by  Theodosios  Pavlidis  to  IEEE  Transactions  on  Computers,  Volume 
C-22,  No.  7 (July  1973),  pages  689-697,  under  the  title  of  "Waveform  Segmentation  through  Functional 
Approximation". 

It  may  appear  at  a  first  sight  that  the  memory  capacity  and  the  time  of  calculation  will  be  reduced  by 
applying  the  DP  technique  to  the  information  compression  technique.  The  fact  is,  however,  not. 

Even  if  the  DP  technique  were  successfully  applied  to  the  information  compression  technique,  a 
conventional  pattern  matching  device  comprises  a  work  memory  and  a  calculating  circuit  which  must  deal 
with  signals  having  a  multiplicity  of  bits  particularly  when  an  input  extracted  vector  sequence  is 
considerably  long. 

On  the  other  hand,  it  has  been  known  as  described  in  an  article  which  Fumitada  Itakura  contributed  to 



IEEE  Transactions  on  Acoustics,  Speech,  and  Signal  Processing,  Volume  ASSP-23,  No.  1 (February  1975), 
pages  67-72,  and  is  entitled  "Minimum  Precision  Residual  Principle  Applied  to  Speech  Recognition",  that 
the  speed  of  pattern  recognition  can  be  increased  by  rejecting  or  discontinuing  the  pattern  matching 
operation  in  a  pattern  recognition  system  if  the  reference  pattern  being  subjected  to  the  pattern  matching 
operation,  gives  a  distance  measure  which  is  greater  than  a  predetermined  threshold. 

It  is  therefore  an  object  of  the  present  invention  to  provide  a  pattern  matching  device  for  which  a  DP 
technique  is  applied  to  two  feature  vector  sequences  representative  of  two  information  compressed 
patterns,  respectively. 

This  object  is  achieved  by  the  pattern  matching  device  according  to  claim  1.  The  pattern  matching 
device  according  to  the  invention  comprises  a  pattern  memory  and  a  work  memory  of  a  smaller  memory 
capacity  than  a  conventional  pattern  matching  device  and  is  operable  with  signals  of  a  relatively  smaller 
number  of  bits;  accordingly  the  pattern  matching  device  according  to  the  invention  and  the  pattern 
recognition  system  with  which  it  may  be  used  are  rendered  more  compact  and  yet  inexpensive.  The 
above-mentioned  pattern  rejection  technique  is  implemented  in  the  pattern  matching  device  according  to 
the  invention  to  give  a  pattern  recognition  system  a  higher  speed  of  pattern  recognition. 

Each  result  of  addition  for  each  recurrence  value,  such  as  the  (i, j)-th  recurrence  value  f(i, j),  may 
directly  be  given  by  a  sum  of  one  of  the  previously  calculated  recurrence  values  and  either  the  (i, j)-th 
elementary  similarity  measure  or  another  elementary  similarity  measure  as  will  later  be  described  in  detail. 
Alternatively,  the  result  of  addition  may  somewhat  indirectly  be  given  by  such  a  sum. 

According  to  an  embodiment  of  this  invention,  the  fifth  means  of the  device  according  to  this  invention 
calculates,  when  the  fourth  means  calculates  the  (i,  j)-th  intervector  similarity  measure,  an  (i,  j)-th  weighted 
similarity  measure  dw(i,  j)  as  the  (i,  j)-th  elementary  similarity  measure  by  multiplying  the  (i,  j)-th  intervector 
similarity  measure  d(i,  j)  by  the  (i,  j)-th  weighting  factor  w(i,  j).  In  this  event,  the  overall  similarity  measure  is 
equal  to  an  interpattern  similarity  measure.D(U, V)  representative  of  whether  the  first  and  the  second 
patterns  U  and  V  are  similar  or  dissimilar  to  each  other. 

Under  normal  circumstances,  the  first  means  of  a  conventional  pattern  matching  device  generates  the 
first  and  the  second  timing  signals  with  the  first  timing  signal  rendered  ascendingly  consecutively 
indicative  of  the  first  through  the  I-th  instants.  The  second  timing  signal  is  successively  rendered  indicative 
of  a  plurality  of  ascendingly  consecutive  instants  of  the  second  timing  sequence  within  each  of the  intervals 
of  time  during  which  the  first  timing  signal  indicates  one  of  the  instants  of  the  first  timing  sequence.  It  is  to 
be  noted  that  the  first  and  the  second  timing  sequences  used  in  such  a  conventional  device,  are  indicative 
of  equally  spaced  instants  rather  than  the  extracting  instants  of  the  type  described  hereabove. 

Three  is  often  used  as  the  prescribed  number.  When  the  first  and  second  timing  signals  are  indicative 
of  the  (i,  j)-th  pair,  the  third  means  for  use  in  the  conventional  device  under  the  usual  circumstances, 
calculates  the  recurrence  formula  with  three  results  of  addition  calculated  by  the  use  of  the  (i-1,  j)-th,  the 
(i-1,  j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  as  the  previously  calculated  recurrence  values,  three  in 
number,  respectively. 

For  use  under  the  usual  circumstances,  the  three  results  of  addition  may  be  given  in  the  device 
according  to  the  embodiment  described  above,  when  the  first  and  the  second  timing  signals  are  indicative 
of  the  (i, j)-th  extracting  instant  pair,  by  three  sums  which  are  equal  to  the  three  previously  calculated 
recurrence  values  plus  the  (i, j)-th  weighted  similarity  measure  dw(i,j),  respectively. 

More  preferably,  the  second  means  for  use  in  the  device  according  to  the  above-mentioned 
embodiment  of  this  invention  under  the  usual  circumstances  with  three  selected  for  the  prescribed 
number,  further  comprises  sixth  means  coupled  to  the  first  means  for  calculating,  when  the  first  and  the 
second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  j-th  and  (j-1)-th  intervector  spacings  of  the  second 
timing  sequence  tj  and  tj-1  by  two  differences  which  are  equal  to  the  j-th  instant  q(j)  minus  the  (j-1)-th 
instant  q(j-1)  and  to  the  (j-1)-th  instant  minus  the  (j-2)-th  instant  q(j-2),  respectively.  The  fifth  means  is 
further  coupled  to  the  sixth  means  for  additionally  calculating,  when  the  fourth  means  calculates  the  (i,  j)-th 
intervector  similarity  measure,  an  (i, j)-th  additional  similarity  measure  da(i,j)  by  a  linear  combination  of the 
(i, j)-th  and  the  (i,  j-1)-th  intervector  similarity  measures  d(i, j)  and  d(i, j-1)  to  which  the  (i, j)-th  weighting 
factor  w(i, j)  is  proportionally  distributed  in  proportion  to  the  j-th  and  the  (j-1)-th  intervector  spacings. 

It  is  also  preferred  under  the  usual  circumstances  and  in  the  case  where  three  is  used  as  the  prescribed 
number  that  the  fifth  means  of  the  above-described  embodiment  of  this  invention  is  for  additionally 
calculating,  when  the  fourth  means  calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th 
additional  similarity  measure  da(i, j)  by  a  linear  combination  of  the  (i, j)-th  and  the  (i, j-1 )-th  intervector 
similarity  measures  d(i,  j)  and  d(i,  j-1),  each  of  which  is  multiplied  by  a  half  of  the  (i,  j)-th  weighting  factor 
w(i, j). 

In  either  of  the  preferred  cases,  the  third  means  calculates  the  three  results  of  addition,  when  the  first 
and  the  second  timing  signals are  indicative  of  the  (i, j)-th  pair,  by two  sums  which  are  equal  to  the  (i-1, j)-th 
and  the  (i-1,  j-1)-th  recurrence  values  f(i-1, j)  and  f(i-1,j-1)  plus  the  (i, j)-th  weighted  similarity  measure 
dw(i,  j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1,  j-2)-th  recurrence  value  f(i-1,  j-2)  plus  the  (i,  j)-th 
additional  similarity  measure  d$(i, j). 

According  to  another  embodiment  of  this  invention,  the  second  means  of  the  device  according  to  this 
invention  further  comprises  subtracting  means  coupled  to  the  fourth  means  for  calculating,  when  the 
fourth  means  calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  compensated  similarity 



measure  d'(i, j)  by  subtracting  a  predetermined  value 6  from  the  (i, j)-th  intervector  similarity  measure 
d(i,  j).  The  fifth  means  is  further  coupled  to  the  subtracting  means  for  calculating,  when  the  subtracting 
means  calculates  the  (i,  j)-th  compensated  similarity  measure,  an  (i,  j)-th  compensated  and  weighted 
similarity  measure  dw'(i,j)  as  the  (i, j)-th  elementary  similarity  measure  by  multiplying  the  (i, j)-th 
compensated  similarity  measure  d'(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j).  In  this  event,  the  overall 
similarity  measure  is  related  to  the  interpattern  similarity  measure  D(U,  V)  of  the  above-mentioned  type. 

The  third  means  of  a  pattern  matching  device  according  to  the  later-mentioned  embodiment  of  this 
invention  preferably  comprises  means  responsive  to  the  first  and  the  second  timing  signals  and  the  (i,  j)-th 
elementary  similarity  measures  for  calculating,  when  the  first  and  the  second  timing  signals  are  indicative 
of  the  (i,  j)-th  pair  and  consequently  when  the  recurrence  formula  gives  the  (i,  j)-th  recurrence  value  f(i,  j),  a 
plurality  of  sums  of  an  (i,  j)-th  group  which  are  equal  to  the  previously  calculated  recurrence  values  of  the 
prescribed  number  plus  at  least  the  (i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j), 
respectively,  means  responsive  to  the  sums  of  the  (i,  j)-th  group  for  producing  an  overflow  signal  which 
takes  first,  second,  and  third  signal  values  when  each  of  the  sums  of  the  (i, j)-th  group  is  greater  than  a  first 
preselected  value,  is  less  than  a  second  preselected  value,  and  is  an  (i,  j)-th  restricted  sum  which,  in  turn,  is 
neither  greater  than  the  first  preselected  value  nor  less  than  the  second  preselected  value,  respectively,  and 
means  responsive  to  the  overflow  signal  for  providing  each  of  the  results  of  addition  by  the  first  and  the 
second  preselected  values  and  the  (i,  j)-th  restricted  sum  when  the  overflow  signal  takes  the  first  through 
the  third  signal  values,  respectively.  The  technique  implemented  by  the  overflow  signal  producing  means 
and  the  result  of  sum  restricting  means  will  be  referred  to  as  a  sum  restricting  scheme. 

In  a  device  according  to  the  later-described  embodiment  of  this  invention,  the  compensated  and 
weighted  similarity  measures  dw'(i, j)'s  are  substituted  for  the  merely  weighted  similarity  measures 
dW(i, j)'s  on  calculating  the  recurrence  formula  under  the  usual  circumstances  with  three  used  for  the 
prescribed  number.  Likewise,  compensated  additional  similarity  measures  da'(i, j)'s  calculated  by  the  use 
of  the  compensated  similarity  measures  d'(i,  j)'s  instead  of  the  intervector  similarity  measures  d(i,  j)'s  are 
substituted  for  the  mere  additional  similarity  measures  da(i, j)'s. 

According  to  still  another  embodiment  of  this  invention,  the  device  according  to  this  invention  is  used 
under  the  usual  circumstances  with  three  used  as  the  prescribed  number.  The  second  means  of  such  a 
device  further  comprises  sixth  means  coupled  to  the  first  means  for  calculating,  when  the  first  and  the 
second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  j-th  and  (j-l)-th  intervector  spacings  in  the  second 
timing  sequence  tj  and  tj-1  by  subtracting  the  (j-1)-th  instant  from  the  j-th  instant  and  by  subtracting  the 
(j-2)-th  instant  from  the  (j-1)-th  instant,  respectively,  and  seventh  means  coupled  to  the  fourth  means  for 
calculating,  when  the  fourth  means  calculates  the  (i,  j)-th  weighting  factor,  an  (i,  j)-th  compensation  factor 
by  multiplying  the  (i,  j)-th  weighting  factor  w(i,  j)  by  a  predetermined  value  6.  The  fifth  means  is  further 
coupled  to  the  sixth  means  for  calculating,  when  the  fourth  means  calculates  the  (i, j)-th  intervector 
similarity  measure,  an  (i, j)-th  weighted  similarity  measure  dw(i, j)  by  multiplying  the  (i, j)-th  intervector 
similarity  measure  d(i,  j)  by  the  (i,  j)-th  weighting  factor  w(i,  j)  and  an  (i,  j)-th  additional  similarity  measure 
da(i, j)  by  a  linear  combination  of  the  (i, j)-th  and  the  (i,  j-1)-th  intervector  similarity  measures  d(i, j)  and 
d(i,  j-1 )  to  which  the  (i,  j)-th  weighting  factor  w(i,  j)  is  proportionally  distributed  in  proportion  to  the  j-th  a n d  
the  (j-1)-th  intervector  spacings  tj  and  tj-1'  respectively.  The  fifth  means  is  still  further  coupled  to  the 
seventh  means  for  subtracting  the  (i,  j)-th  compensation  factor  from  the  (i,  j)-th  weighted  similarity 
measure  and  the  (i, j)-th  additional  similarity  measure  to  provide  an  (i, j)-th  compensated  and  weighted 
similarity  measure  dw'(i, j)  as  the  (i, j)-th  elementary  similarity  measure  and  an  (i, j)-th  compensated 
additional  similarity  measure  da'(i,  j),  respectively.  The  third  means  uses  the  compensated  and  weighted 
similarity  measures  d,'(i, j)'s  and  the  compensated  additional  similarity  measures  da'(i, j)'s  instead  of  the 
merely  weighted  similarity  measures  dw(i,j)'s  and  the  mere  additional  similarity  measures  da(i, j)'s, 
respectively. 

With  the  last-mentioned  device,  the  overall  similarity  measure  is  again  related  to  the  interpattern 
similarity  measure  D(U, V).  If  desired,  the  former  is  readily  converted  to  the  latter. 

The  sum  restricting  scheme  is  readily  applicable  to  a  device  according  to  the  last-described 
embodiment  of  this  invention.  The  scheme  is  equally  well  applicable  to  a  device  according  to  the 
first-mentioned  embodiment  of  this  invention.  It  is  easy  to  resort  to  the  above-mentioned  pattern  rejection 
technique  with  a  device  in  which  the  sum  restricting  scheme  is  implemented. 

Preferred  embodiments  are  described  below  with  reference  to  the  drawing.  In  the  drawing: 
Fig.  1  is  a  block  diagram  of  a  conventional  pattern  matching  device; 
Fig.  2  exemplifies  an  adjustment  window,  known  in  the  art,  for  the  device  illustrated  in  Fig.  1; 
Fig.  3  is  a  diagram  for  use  in  describing  the  relationship  between  an  original  pattern  and  an  information 

compressed  pattern  derived  therefrom; 
Fig.  4  is  a  diagram  for  use  in  describing  the  relationship  between  a  few  extracting  instants  and  a 

plurality  of  representative  feature  vectors  which  can  directly  be  extracted  at  the  respective  extracting 
instants  from  an  original  pattern  of  the  type  exemplified  in  Fig.  3; 

Fig.  5  shows  an  adjustment  window  for  use  in  describing  the  principles  on  which  a  pattern  matching 
device  according  to  the  instant  invention  is  based; 

Fig.  6  is  a  block  diagram  of  a  pattern  matching  device  according  to  a  first  embodiment  of this  invention; 
Fig.  7  shows  an  adjustment  window  for  the  device  depicted  in  Fig.  6; 



Fig.  8  is  a  block  diagram  of  a  pattern  matching  device  according  to  a  second  embodiment  of  this 
invention; 

Fig.  9  is  a  block  diagram  of  a  weighting  factor  calculator  and  a  weighted  (and  additional)  similarity 
measure  calculator  for  use  in  the  device  shown  in  Fig.  8; 

Fig.  10  is  a  block  diagram  of  a  weighting  factor  calculator  and  a  weighted  (and  additional)  similarity 
measure  calculator  for  use  in  a  pattern  matching  device  according  to  a  third  embodiment  of  this  invention; 

Fig.  11  is  a  block  diagram  of  a  pattern  matching  device  according  to  a  fourth  embodiment  of  this 
invention; 

Fig.  12  is  a  block  diagram  of  a  pattern  matching  device  according  to  a  fifth  embodiment  of  this 
invention; 

Fig.  13  partly  shows,  in  blocks,  a  pattern  matching  device  according  to  a  sixth  embodiment  of  this 
invention; 

Fig.  14  is  a  block  diagram  of  a  rejection  discriminator  for  use  in  the  device  illustrated  in  Fig.  13;  and 
Figs.  15(A)  and  (B)  are  time  charts  for  use  in  describing  operation  of  the  rejection  discriminator  shown 

in  Fig.  14. 
Referring  to  Fig.  1,  a  pattern  matching  device  illustrated  in  the  above-referenced  Sakoe  patent  of 

United  States  Patent  No.  4,059,725  with  reference  to  Fig.  6  thereof,  will  be  described  at  first  as  an  example 
of  conventional  pattern  matching  devices  in  order  to  facilitate  an  understanding  of  the  present  invention. 
Merely  for  simplicity  of  description,  it  will  be  assumed  in  the  following  that  the  pattern  matching  device  is 
for  use  in  a  speech  recognition  system.  Also,  an  interpattern  distance  D(A,  B)  between  first  and  second 
patterns  A  and  B  will  be  used  as  an  interpattern  similarity  measure  between  the  patterns  A  and  B  on 
carrying  out  the  pattern  matching  operation.  Furthermore,  vectors a@,u@,  and  the  like  will  be  denoted  by 
corresponding  usual  letters,  such  as  a  and  u.  As  the  case  may  be,  the  first  and  the  second  patterns  A  and  B 
will  be  referred  to  as  an  input  and  a  reference  pattern,  respectively. 

It  is  known  in  the  art  to  represent  the  input  pattern  A  by  a  first  time  sequence  of  first  through  P-th  input 
or  first  pattern  feature  vectors  a"  a2,  ...,  ap, ...,  and  ap,  where  ap  represents  a  p-th  input  pattern  feature 
vector  representative  of  a  speech  sample  which  is  sampled  directly  from  the  input  pattern  A  with  a 
predetermined  sampling  period  of,  typically,  ten  milliseconds  at  a  p-th  instant  p.  Each  feature  vector  is 
denoted  by  a  plurality  of  vector  components,  such  as  ten  vector  components,  as  a  multi-dimensional 
vector.  The  reference  pattern  B  is  represented  by  a  second  time  sequence  of  first  through  Q-th  reference  or 
second  pattern  feature  vectors  bl,  b2,  ...,  bq, ...,  and  b4,  where  bq  designates  a  q-th  reference  pattern 
feature  vector  representative  of  a  speech  sample  which  is  sampled  with  the  predetermined  sampling 
period  at  a  q-th  instant  q.  The  p-th  and  the  q-th  instants  may  also  be  called  a  p-th  input  and  a  q-th  reference 
pattern  sampling  point.  The  first  and  the  second  time  sequences  have  first  and  second  total  durations  or 
lengths  P  and  Q.  It  is  possible  to  understand  that  the  first  and  the  second  time  sequences  are  arranged 
along  first  and  second  time  axes  p  and  q  (the  same  reference  letters  being  often  so  used  merely  for 
simplicity  of  notation);  respectively. 

The  pattern  matching  device  comprises  a  control  unit  21  for  producing  first  and  second  address  or 
timing  signals  p  and  q  representative,  at  one  time,  of  one  of  integers  1  through  P  of  a  first  set  and  one  of 
integers  1  through  Q of  a second  set,  respectively. Alp,  q)-th  integer  pair  (p,  q)  of  a  p-th  integer p  of  the  first 
set  and  a  q-th  integer q  of  the  second  set  is  for  use,  among  others,  in  designating  the  p-th  input  and  the  q-th 
reference  pattern  feature  vectors.  The  control  unit  21  furthermore  produces  various  control  signals  for  use 
in  controlling  other  parts  of  the  device.  Such  control  signals  are  not  depicted  in  the  figure.  A  pattern  buffer 
22  is  for  holding  a  predetermined  number  of  the  input  pattern  feature  vectors  at  a  time.  Responsive  to  the 
first  address  signal  p,  the  pattern  buffer  22  produces  a  first  vector  signal  a  representative  of  the  input 
pattern  feature  vectors  designated  by the  integers  p's  of  the  first  set.  A  pattern  memory  23  is  for  holding  the 
second  time  sequence  or  sequences.  Supplied  with  the  second  address  signal  q,  the  pattern  memory  23 
produces  a  second  vector  signal  b  representative  of  the  reference  pattern  feature  vectors  which  are 
designated  by  the  integers  q's  of  the  second  set  and  by  a  pattern  specifying  signal  produced  by  the  control 
unit  21  as  one  of the  control  signals  to  specify  one  of the  second  time  sequences  if  the  pattern  memory  23  is 
loadëd  with  a  plurality  of the.second  time  sequences.  The  pattern  buffer  22  and  the  pattern  memory  23  may 
also  be  called  first  and  second  pattern  memories  or  buffers,  respectively. 

Responsive  to  the  first  and  the  second  vector  signals  a  and  b  representative  of  the  p-th  input  pattern 
feature  vector  ap  and  the  q-th  reference  pattern  feature  vector  bq,  a  distance  calculator  25  calculates  an 
intervector  distance  d(p,  q)  between  the  vectors  ap  and  bq  to  produce  a  distance  measure  signal  d 
successively  representative  of  such  calculated  distances.  As  will  later  be  described  more  in  detail,  the 
successively  calculated  intervector  distances  d(p,  q)'s  are  for  use  in  calculating  the  interpattern  distance 
D(A, B). 

On  calculating  an  interpattern  similarity  measure  in  general,  it  is  very  desirable  to  map  or warp  the  first 
and  the  second  time  axes p  and  q  relative  to  each  other  as  discussed  in  an  article  which  Hiroaki  Sakoe,  o n e  
of  the  present  applicants,  et  al  contributed  to  IEEE  Transactions  on  Acoustics,  Speech,  and  Signal 
Processing,  Volume  ASSP-26,  No.  1 (February  1978),  pages  43-49,  under  the  title  of  "Dynamic 
Programming  Algorithm  Optimization  for  Spoken  Word  Recognition".  This  is  for  compensating  for  or 
normalizing  those  fluctuations  along  the  time  axes  which  usually  occur,  in  the  case  of  speech  patterns, 



from  the  nonuniformity  of  utterance.  By  way  of  example,  the  interpattern  distance  is  calculated  in 
compliance  with: 

where  q=q(p)  represents  a  mapping  or  warping  function  for  mapping  the  second  time  axis  q  to  the  first 
time  axis  p.  It  is  known  in  the  art  that  q(1)  is  equal  to  1  and  q(P),  to  Q.  According  to  Equation  (1),  the 
intervector  distances  are  summed  up  from  a  starting  or  first  integer  pair  (1, 1)  up  to  an  ultimate  or  (P,  Q)-th 
integer  pair  (P,  J)  with  the  integer  p  of  the  first  set  ascendingly  consecutively  varied  and  with  the  integer q 
of  the  second  set  varied  according  to  such  a  mapping  function  q=q(p).  Despite  the  fact  that  the  patterns  A 
and  B  are  sampled  with  the  predetermined  sampling  period,  the  integers  q's  indicative  of  the  reference 
pattern  sampling  points  are  varied  at  a  rate  much  faster  than  the  variations  in  the  integers  p's.  This  is 
merely  for  convenience  for  applying  a  DP  technique  to  the  pattern  matching  operation.  The  summations 
are  calculated  for  various  mapping  functions.  Equation  (1)  represents  the  fact  that  the  interpattern  distance 
is  given  by  a  minimum  of  such  summations.  The  minimum  occurs  when  the  intervector  distances  are 
summed  up  along  an  optimum  mapping  function  q=q(p). 

In  compliance  with  the  dynamic  programming  technique,  the  right-hand  side  of  Equation  (1)  is 
minimized  by  iteratively  calculating  a  recurrence  formula  which  defines  a  recurrence  value  by  a  sum  of 
each  intervector  distance  and  an  extremum  of  a  prescribed  number  of  previous  recurrence  values  which,  in 
turn,  are  already  calculated  before  calculation  of  the  recurrence  formula  for  a  new  recurrence  value.  When 
an  asymmetric  three-freedom  form  or  scheme  as  called  in  the  art  is  resorted  to,  the  recurrence  formula  is 
given  by: 

where  g(p,  q)  will  be  named  a  (p,  q)-th  recurrence  value.  Starting  at  an  initial  condition  for  the  starting  pair 
(1, 1): 

the  recurrence  formula  (2)  is  calculated  with  the  first  address  signal  made  to  indicate  ascendingly 
consecutive  integers  p's  of  the  first  set  and  with  the  second  address  signal  made  to  successively  indicate  a 
plurality  of  ascendingly  consecutive  integers  q's  of  the  second  set  within  an  interval  of  time  during  which 
the  first  address  signal  indicates  each  integer  of  the  first  set.  It  is  sufficient  that  the  integers  q's  of  the 
second  set  set  be  varied  for  each  integer  p  of  the  first  set  in  compliance  with  an  adjustment  window 
condition: 

where  r  represents  a  preselected  positive  integer  known  as  a  window  length  in  the  art.  In  this  event,  it  is 
preferred  that  the  distance  calculator  25  (Fig.  1)  successively  calculate  the  intervector  distances  between 
each  input  pattern  features  vector  and  a  plurality  of  reference  pattern  feature  vectors  which  are  in  a  range 
conditioned  by  the  adjustment  window  for  the  input  pattern  feature  vector  under  consideration.  When  the 
recurrence  formula  (2)  is  eventually  calculated  up  to  the  ultimate  pair  (P,  Q),  the  interpattern  distance  is 
given  by: 

Referring  to  Fig.  2  for  a  short  while,  an  adjustment  window  is  illustrated  on  a  p-q  coordinate  plane 
defined  by the first  and  the  second  time  axes p and q  which  are  depicted  as  a  pair of orthogonal  coordinate 
axes  merely  for  clarity  of  illustration.  The  integers  q's  of  the  second  set  are  varied  in  the  adjustment 
window  for  each  integer  p  of  the  first  set  as  exemplified  by  thick  lines  with  arrowheads.  When  substantially 
real  time  recognition  of  an  input  speech  pattern  is  necessary,  the  above-mentioned  interval  of time  should 
be  equal  to  the  sampling  period  with  which  the  input  speech  pattern  is  sampled  so  that  the  input  pattern 
feature  vectors  are  successively  supplied  to  the  pattern  buffer  22  (Fig.  1). 

Referring  back  to  Fig.  1,  a  work  memory  or  operational  register  26  has  a  plurality  of  addresses,  such  as 
addresses  (1,1)  to  (r,  1),  (1  r)  to  (r, 2r),  (P-2r,  Q-r)  to  (P,  Q-r),  and  (P-r,  Q)  to  (P,  Q)  in  the  adjustment 
window  exemplified  in  Fig.  2.  The  addresses  are  accessible  by  pairs  of  the  integers  indicated  by  the  first 
and  the  second  address  signals  p  and  q.  At  first,  the  initial  condition  is  set  in  the  work  memory  26  at  the 
address  (1, 1)  as  will  become  clear  as  the  description  proceeds.  When  the  address  signals  are  indicative  of 
the  (p,  q)-th  integer  pair  (p,  q),  the  work  memory  26  is  already  loaded  with  those  previous  recurrence  values 



at  pertinent  addresses  which  are  previously  calculated  according  to  the  recurrence  formula  (2).  Responsive 
to  the  address  signals  indicative  of  the  (p, q)-th  integer  pair,  the  work  memory  26  produces  three  signals  g1, 
g2,  and  g3  from  the  addresses  (p-1,  q),  (p-1,  q-1),  a n d   (p-1,  q-2).  The  three  signals  are  representative  of 
three  previous  recurrence  values  for  use  in  minimization  of  the  recurrence  formula  (2). 

Supplied  with  the  three  signals  g1  through  g3,  a  minimum  deciding  circuit  27  finds  a  minimum  of  the 
three  previous  recurrence  values  to  produce  a  minimum  representing  signal  gm  successively 
representative  of  such  minima,  namely,  the  second  term  in  the  right-hand  side  of  the  recurrence  formula 
(2).  Incidentally,  it  is  known  in  the  art  that  the  work  memory  26  should  produce  a  sufficiently  great  value  as 
any one  of  the  three  previous  recurrence  values  when  the  accessed  address  lies  outside  of  the  adjustment 
window. 

Responsive  to  the  distance  measure  signal  d  and  the  minimum  representing  signal  gm,  an  adder  28 
calculates  a  sum  of  the  intervector  distance  and  the  minimum  to  produce  a  sum  signal  go  successively 
representative  of  such  sums.  When  the  first  and  the  second  address  signals  are  indicative  of  the  (p,  q)-th 
integer  pair  (p,  q),  the  sum  gives  the  (p,  q)-th  recurrence  value g(p,  q). The  sum  signal  representative  of  the 
(p,  q)-th  recurrence  value  is  supplied  back  to  the  work  memory  26  and  stored  in  the  address  (p,  q)  as  a  new 
recurrence  value  by  a  write-in  signal  (not  shown)  produced  by  the  control  unit  21  as  one  of  the  control 
signals.  The  recurrence  values  represented  by  the  sum  signal  go  previously  of  the  currently  calculated 
(p,  q)-th  recurrence  value,  are  already  stored  in  the  work  memory  26  as  the  previous  recurrence  values. 
When  the  input  pattern  A  comes  to  an  end,  the  control  unit  21  keeps  the  first  address  signal  p  indicative  of 
the  P-th  integer  P  as  described  in,  for  example,  US-A-4049913.  When  the  second  address  signal  becomes 
indicative  of  the  Q-th  integer  Q  in  the  meantime,  the  work  memory  26  produces  an  interpattern  similarity 
measure  signal  D  representative  of  the  interpattern  distance  D(A,  B). 

As  pointed  out  hereinabove,  the  pattern  memory  23  must  have  an  appreciably  large  memory  capacity. 
This  applies  to  the  work  memory  26.  When  the  input  pattern  A  has  a  longer total  duration  P, an  accordingly 
longer  time  is  necessary  on  carrying  out  the  pattern  matching  operation  relative  to  each  reference  pattern 
B. 

Turning  now  to-Fig.  3,  a  sequence  of  one  dimensional  feature  "vectors"  is  depicted.  The  sequence  of 
first  through  P-th  feature  vectors  a1  to  ap  are  positioned  at  first  through  P-th  instants  1  to  P  which  are 
equally  spaced  along  a  time  axis  p  and  are  indicated  by  dots.  The  sequence  represents  an  original  pattern  A 
illustrated  by  a  curve.  The  original  pattern  A  varies  at  several  of  the  intervals  with  those  rates  of  variation 
which  exceed  a  predetermined  threshold.  According  to  the  information  compression  technique  mentioned 
hereinbefore,  the  original  pattern  A  is  approximated  by  a  plurality  of  discrete  rectangles,  each  of  which  has 
a  base  on  the  time  axis  p  between  two  of  the  instants  p's. 

At the starting  point  of the  original  pattern A, the  illustrated  rectangle  is specific and  is  represented  by  a 
mere  line  segment.  A  trailing  end  of  each  base  is  indicated  by  encircled  dots.  The  rectangles  are  selected 
according  to  the  multistep  method,  known  in  the  art,  so  as  to  minimize  errors  (indicated  by  hatched  areas) 
relative  to  the  curve.  It  is  thus  possible  to  define  the  extracted  vectors  described  before,  by  those  upright 
sides  of  the  respective  rectangle  which  reach  the  trailing  ends,  respectively,  and  are  representative  of 
characteristic  or  typical  feature  vectors  of  the  original  pattern  A.  The  extracting  instants  described 
hereinabove,  are  defined  by  the  trailing  ends.  In  general,  the  extracting  instants  are  nonuniformly 
distributed  along  the  time  axis  p.  When  the  original  pattern  A  is  represented  by  the  extracted  vectors, 
redundant  feature  vectors  which  are  interspersed  between  the  characteristic  feature  vectors,  are  omitted  or 
skipped  over.  Although  the  information  as  regards  the  original  pattern  A  is  thus  successfully  compressed,  it 
has  been  impossible  to  apply  the  DP  technique  to  an  information  compressed  pattern  defined  by  the 
discrete  rectangles.  Incidentally,  the  information  compressed  pattern  may  exactly  be  coincident  with  the 
original  pattern  A  in  a  special  case. 

Turning  further  to  Fig.  4,  the  discrete  rectangles  are  again  depicted  by  dashed  lines,  together  with  first 
through  I-th  extracted  vectors  U1,  u2,.. .,  ui, ...,  and  u,  positioned  along  the  time  axis  p  at  first  through  I-th 
extracting  instants  p(1), ...,  p(i-1),  p(i),...,  and  p(l),  respectively.  Although  the  serial  numbers  i's  for  the 
respective  extracting  instants  are  given  by  ascendingly  consecutive  natural  numbers,  intervals  of  time 
between  pairs  of  two  consecutive  extracting  instants,  such  as  p(i-1)  and  p(i),  are  variable,  namely,  not 
necessarily  equal  to  each  other.  The  discrete  rectangles  are  representative  of  an  information  compressed 
pattern  U. 

For  a  pattern  matching  device,  a  first  or  input  information  compressed  pattern  U  exemplified  in  Fig.  4, 
is  represented  by  a  first  or  input  vector  sequence  Ev(U)  of  first  through  I-th  input  pattern  extracted  vectors,  I 
in  number,  and  a  first  or  input  timing  or  point  sequence  Ep(U)  of  first  through  I-th.input  pattern  extracting 
instants  for  the  respective  extracted  vectors  as  follows: 

and 

where  u,  and  p(i)  are  representative  of  an  i-th  input  pattern  extracted  vector  and  an  i-th  input  pattern 
extracting  instant.  A  second  or  reference  information  compressed  pattern  V  is  likewise  represented  by  a 
second  or  reference  vector  sequence  Ev(V)  of  first  through  J-th  reference  pattern  extracted  vectors  and  a 



second  or  reference  timing  sequence  Ep(V)  of  first  through  J-th  reference  pattern  extracting  instants  as 
follows: 

and 

where  vj  and  q(j)  are  indicative  of  a  j-th  reference  pattern  extracted  vector  and  a  j-th  reference  pattern 
extracting  instant.  The  numbers  I and  J  are  related  to  the  input  and  the  reference  pattern  durations  P  and  Q 
for  the  original  input  and  reference  patterns  A  and  B.  When  an  information  compression  rate  defined  by  a 
ratio  of  the  number  I of  extracted  vectors  of  an  information  compressed  pattern  to  the  number  P  of  all 
feature  vectors  of  an  original  pattern  for  the  information  compressed  pattern  under  consideration,  is 
preliminarily  selected,  the  number  I  is  known  from  the  original  pattern  duration  P. 

It  is  possible  to  use,  instead  of  each  of  the  timing  sequences  defined  by  Equations  (4)  and  (6),  another 
timing  sequence  of  intervals  or  spacings  between  each  pair  of  two  consecutive  extracting  instants.  Such 
sequences  are: 

and 

where  s,  (Fig.  4)  and  tj  will  be  called  an  i-th  input  pattern  intervector  interval  and  a  j-th  reference  pattern 
intervector  spacing  and  are  equal  to  [p(i)-p(i-1)]  and  [q(j)-q(q-1)].  The  first  elements  s,  and  t,  in  the 
respective  sequences  are  representative  of  p(1)  and  q(1).  If the  first  information  compressed  pattern  U  is 
coincident  with  the  second  information  compressed  pattern  V  except  for  the  fluctuations  along  the  time 
axes  and  when  the second  time  axis  is  mapped  to the first time  axis  by  an  optimum  mapping  function  j=j(i), 
si=t̂ j(i). 

Referring  to  Fig.  5,  some  of  the  sampling  instants  p's  for  an  original  input  pattern  A  are  indicated  by - 
mere  dots  on  the  p-q  plane  along  the  abscissa  representative  of  the  first  time  axis  p  and  some  of  the 
sampling  instants  q's  for  an  original  reference  pattern  B,  also  mere  dots  along  the  ordinate  representative 
of  the  second  time  axis  q.  A  few  of  the  extracting  instants  p(i)'s  for  an  input  information  compressed 
pattern  U  approximating  the  original  input  pattern  A  are  exemplified  by  encircled  dots  along  the  abscissa 
and  several  of  the  extracting  instants  q(j)'s  for  a  reference  information  compressed  pattern  V 
approximating  the  original  reference  pattern  B,  again  by  encircled  dots  along  the  ordinate.  One  of the  input 
pattern  intervector  intervals  s,'s  and  a  few  of  the  reference  pattern  intervector  spacings  ti's  are  labelled 
along  the  respective  coordinate  axes.  Each  point  (p,  q)  defined  in  an  adjustment  window  by  a  (p,  q)-th 
integer  pair  of  the  p-th  and  the  q-th  integers  p  and  q  of  the  first  and  the  second  sets,  is  indicated  also  by  a 
mere  dot  and  each  point  (p(i),  q(j))  specified  by  an  (i, j)-th  instant  pair  of  the  i-th and  the  j-th  extracting 
instants  p(i)  and  q(j)  for the  respective  information  compressed  patterns  U  and  V,  again  by  an  encircled  dot. 

If the  recurrence  formula  (2)  were  calculated  by  mere  substitution  of  the  extracting  instants  p(i)'s  and 
q(j)'s  for  the  integers  p's  and  q's  of  the  respective  sets,  the  result  would  widely  be  different  from  the 
interpattern  distance  D(A,  B)  between  the  original  patterns  A  and  B.  This  is  because  attention  is  directed 
solely  to  the  intervector  distances  between  the  extracted  vectors,  such  as  u,  and  vj,  at  points  indicated  by 
the  encircled  dots  and  not  to  the  intervector  distances  between  the  omitted  or  skipped  over feature  vectors 
at  those  of  the  integer  pairs  (p,  q)'s  which  are  indicated  by  the  mere  dots. 

It  is  possible  to  approximately  regenerate  the  original  pattern  when  an  extracted  vector  at  each 
extracting  instants,  such  as  the  i-th  extracted  vector  at  the  i-th  extracting  instant,  is  weighted  by  a 
corresponding  one  of  intervals  of  time  reaching  the  extracting  instant  in  question  from  a  next  previous 
extracting  instant.  For  the  i-th  extracted  vector  u,,  the  corresponding  interval  of  time  is  defined  by  the  i-th 
intervector  interval  si  or  [p(i)-p(i-1)].  Stated  otherwise,  an  interpattern  distance  D(U, V)  between  the 
information  compressed  patterns  U  and  V  is  calculated  to  approximate  the  interpattern  distance  D(A,  B) 
between  the  original  patterns  A  and  B  if  the  recurrence  formula  (2)  is  calculated  with  the  extracted  vectors 
weighted  by  the  corresponding  intervals  of  time  and  likewise  corresponding  spacings  of  time. 

The  recurrence  formula  (2)  need  not  be  calculated  with  respect  to  all  integer  pairs  (p,  q)'s  in  the 
adjustment  window  for  the  original  patterns  A  and  B  but  only  as  regards  the  extracting  instant  pairs  (p(i), 
q(j))'s  for  the  information  compressed  patterns  U  and  V. 

In  the  following,  it  will  be  assumed  merely  for  simplicity  of  description  that  the  starting  and  the 
ultimate  pairs  for  the  information  compressed  patterns  U  and  V  are  coincident  with  the  starting  and  the 
ultimate  pairs  for  the  original-patterns  A  and  B.  That  is,  the  description  will  proceed  under  an  assumption 
such  that  p(1)=1,  p(I)=P,  q(1)=1,  and  q(J)=Q.  The  recurrence  formula  is  generally  rewritten  into: 



where  g(i, j)  will  be  called  an  (i, j)-th  recurrence  value  and  dw(i, j),  an  (i, j)-th  weighted  distance.  The 
weighted  distances  are  given  by: 

where  w(i,  j)  represents  an  (i,  j)-th  weighting  factor  for  weighting  an  (i,  j)-th  intervector  distance  d(i,  j) 
between  the  i-th  input  pattern  extracted  vector  u,  and  the  j-th  reference  pattern  extracted  vector  vj  so  that 
the  patterns  regenerated  from  the  information  compressed  patterns  U  and  V,  may  become  well  coincident 
with  the  respective  original  patterns  A  and  B. 

The  (i,  j)-th  weighting  factor  for  use  in  the  recurrence  formula  (9)  may  be  equal  to  the  i-th  input  pattern 
intervector  interval  s.  In  this  event,  the  weighted  distance  dw(i,  j)  is  equal  to  an  intervector  distance  d(p,  q) 
used  in  the  recurrence  formula  (2)  if  an  interval  from  the  (i-1 )-th  instant  to  the  i-th  instant  si  for  the  i-th  input 
pattern  extracted  vector  u,,  is  equal  to  the  samping  period.  The  weighting  factor  w(i,  j)  is  equal  to  unity.  If, 
for  example,  the  i-th  input  pattern  intervector  interval  s,  is  equal  to  ten  sampling  periods  for  the  original 
input  pattern  A,  the  (i,  j)-th  weighted  distance  is  equal  to  ten  times  the  (i,  j)-th  intervector  distance  d(i,  j).  The 
weighting  factor  w(i, j)  is  now  equal  to  ten. 

In  view  of  the  assumption,  the  initial  condition  is  given  by: 

where  d(1, 1)  now  represents  the  intervector  distance  between  the  first  input  pattern  extracted  vector  u1 
and  the  first  reference  pattern  extracted  vector  v1.  The  recurrence  formula  (9)  should  iteratively  calculated 
from  i=1  eventually  up  to  i=l  through  consecutive  integers.  The  interpattern  distance  is  given  by: 

and  the  adjustment  window,  by: 

It  is  possible  to  understand  that  the  calculations  of  the  recurrence  formula  (9)  is  equivalent  to 
regeneration  of  the  original  patterns  A  and  B  with  interpolation  of  the  omitted  redundant  feature  vectors 
carried  out  by  the  use  of  the  extracted  vectors  ui's  and  vj's  and  of  the  corresponding  intervector  intervals 
si's.  Furthermore,.the  interpattern  distance  is  calculated  with  a  second  time  axis  mapped  to  a  first  time 
axis  i  according  to  an  optimum  mapping  function  j=j(i)  by  the  use  of  a  DP  technique.  Incidentally,  the 
right-hand  side  of  the  recurrence  formula  (9)  is  equivalent  to  minimization  of  three  sums  which  are equal to 
the  previous  recurrence  values  g(i-1,  j),  g(i-1,  j-1),  a n d   g(i-1,  j-2)  plus  the  weighted  intervector  distance 
dw(i, j). 

Referring  to  Fig.  6,  a  pattern  matching  device  according  to  a  first  embodiment  of  this  invention 
comprises  a  first  pattern  memory  31  for  holding  the  input  pattern  extracted  vectors  ui's  of  the  type  given  by 
Equation  (3)  in  consecutive  addresses.  A  second  pattern  memory  32  is  for  likewise  holding  the  reference 
pattern  extracted  vectors  vj's  of  the  type  of  Equation  (5).  A  control  unit  33  is  for  generating  first  and  second 
address  or  timing  signals  i and j  and  various  control  signals  as  described  in  conjunction  with  Fig.  1.  The  first 
address  signal  indicates  first  through  I-th  integers  1  to  I of  a  first  set  rather  than  the  input  pattern  extracting 
instants  p(1)  through  p(I).  This  applies  to  the  second  address  signal  indicative  of  first  through  J-th  integers 
1  to  J  of  a  second  set.  The  first  and  the  second  address  signals  are  thus  generated  for  use  in  calculating  the 
recurrence  formula  (9)  under  the  usual  circumstances  of  the  type  described  heretobefore.  Each  set, 
however,  consists  of  a  considerably  smaller  number  of  integers  than  the  set  mentioned  in  connection  with 
Figs.  1  and  2. 

Responsive  to  the  first  address  signal  i,  the  first  pattern  memory  31  produces  a  first  vector  signal  u. 
When  the  first  address  signal  indicates  an  i-th  integer  i,  the  first  vector  signal  represents  the  i-th  input 
pattern  extracted  vector  ul.  When  the  second  address  signal  indicates  a  j-th  integer j,  a  second  vector  signal 
v  produced  by  the  second  pattern  memory  32  represents  the  j-th  reference  pattern  extracted  vector  vj. 
Supplied  with  the  vector  signals  u  and  v,  an  elementary  distance  calculator  34  calculates  an  (i, j)-th 
intervector  distance  d(i,  j)  between  the  i-th  input  pattern  extracted  vector  u,  and  the  j-th  reference  pattern 
extracted  vector  vj  when  the  vector  signals  are  representative  of  such  vectors  ui  and  vj.  The  distance 
calculator  34  produces  a  distance  measure  signal  d  representative  of  the  successively  calculated 
intervector  distances. 

First  and  second  timing  memories  36  and  37  are  for  holding  the  input  and  the  reference  pattern 
extracting  instants  p(i)'s  and  q(j)'s  of  Equations  (4)  and  (6),  respectively.  Responsive  to  the  first  address 
signal  i,  the  first  timing  memory  36  produces  a  first  instant  signal  p  which  represents  the  i-th  input  pattern 
extracting  instant  p(i)  when  the  first  address  signal  indicates  the  i-th  integer  i.  When  the  second  address 
signal  indicates  the  j-th  integer j,  a  second  instant  signal  q  produced  by  the  second  timing  memory  37 
represents  the  j-th  reference  pattern  extracting  instant  q(j).  The  integer  pairs  (i,  j)'s  and  the  extracting 
instant  pairs  (p(i),  q(j))'s  are  thus  in  one-to-one  correspondence. 

As will  later  be  described  more  in  detail,  a  weighting  factor  calculator  38  of  the  device  being  illustrated, 



is  supplied  with  the  first  instant  signal  p  and  successively  calculates  the  weighting  factors  w(i,  j)'s,  which 
are  now  equal  to  the  input  pattern  intervector  intervals  si's,  respectively.  A  weighting  factor  signal  w 
produced  by  the  factor  calculator  38  represents  the  (i,  j)-th  weighting  factor  w(i, j)  when  the  instant  signal  p 
represents  the  i-th  input  pattern  extracting  instant  p(i). 

The  distance  measure  signal  d  and  the  weighting  factor  signal  w are  delivered  to  a  weighted  distance 
calculator  39,  which  successively  calculates  the  weighted  distances  dw(i, j)'s  in  compliance  with  Equation 
(10).  The  weighted  distance  calculator  39  is  a  mere  multiplier  for  the  time  bing,  and  produces  a  weighted 
distance  signal  dw  representative  of  the  successively  calculated  weighted  distances.  When  the  first  and  the 
second  address  signals  are  indicative  of  the  (i,  j)-th  integer  pair  (i,  j),  the  weighted  distance  signal  dw 
represents  the  (i, j)-th  weighted  distance  dw(i, j).  Circuitry  for  producing  the  vector  sequences  Ev(U)  and 
Ev(V)  and  either  the  timing  sequences  Ep(U)  and  Ep(V)  or  the  timing  sequences  Ei(U)  and  Ei(V)  will  not  be 
described  because  the  circuitry  is  known  in  the  art  and  is  outside  of  the  scope  of  this  invention. 

Turning  temporarily  to  Fig.  7,  an  adjustment  window  is  depicted  again  on  the  p-q  plane.  When  the 
integer  indicated  by  the  first  address  signal  i  is  varied  from  1  up  to  I,  the  first  through  the  I-th  input  pattern 
extracting  instants  p(1)  to  p(I)  are  ascendingly  consecutively  designated.  Within  an  interval  of  time  during 
which  each  input  pattern  extracting  instant  p(i)  is  designated,  the  integer  indicated  by  the  second  address 
signal j  is  varied  so  as  to  successively  designate  a  plurality  of  ascendingly  consecutive  reference  pattern 
extracting  instants  q(j)'s  conditioned  by  Equation  (11).  As  exemplified  in  the  figure,  the  equality  in  Equation 
(11)  does  not  always  hold.  Responsive  to  the  first  and  the  second  instant  signals  p  and  q,  the  control  unit  33 
(Fig.  6)  produces  the  first  and  the  second  address  signals  i and j  so  that  the  instant  signals p  and  q  produced 
by  the  timing  memories  36  and  37  may  successively  designate  a  plurality  of  extracting  instant  pairs  from 
the  (1,1)-th  pair  (p(1),  q(1))  eventually  up  to  the  (I, J)-th  pair (p(I),  q(J))  in  a  staggering  manner  exemplified 
in  the  figure  being  referred  to. 

Turning  back  to  Fig.  6,  a  work  memory  41  has  a  plurality  of  addresses  like  the  work  memory  26  used  in 
the  device  illustrated  with  reference  to  Fig.  1.  The  memory  41  may,  however,  have  a  much  less  number  of 
addresses  than  the  memory  26  because  the  inegers  l and  J  are  considerably  less  than  the  integers  P  and  Q. 
It  is  preferred  that  the  work  memory  41  be  capable  of  producing  a  previous  recurrence  value  signal  g_1 
which  successively  represents,  when  the  first  and  the  second  address  signals  i and j  are  indicative  of  the 
(i, j)-th  integer  pair  (i, j),  three  previous  recurrence  values  g(i-1, j),  g(i-1, j-1),  and  g(i-1, j-2)  rather  than 
substantially  concurrently.  An  adder  42  is  supplied  with  the  previous  recurrence  value  signal  g-1  and  the 
weighted  distance  signal  dw  and  produces  a  sum  signal  gs.  When  the  address  signals  are  indicative  of  the 
(i, j)-th  integer  pair,  the  sum  signal  successively  represents  three  sums  which  are  equal  to  the  (i, j)-th 
weighted  distance  dw(i, j)  plus  the  three  previous  recurrence  values  g(i-1, j),  g(i-1, j-1),  and  g(i-1,  j-2), 
respectively.  Supplied  with  the  sum  signal  gs,  a  minimum  deciding  circuit  43  finds  out  a  minimum  of  the 
three  sums  and  supplies  the  work  memory  41  with  a  new  recurrence  value  signal  go.  The  (i,  j)-th  recurrence 
value  g(i,  j)  represented  by  the  new  recurrence  value  signal  while  the  address  signals  are  still  indicative  of 
the  (i,  j)-th  integer  pair,  is  stored  in  the  work  memory  41  at  the  address  (i,  j)  as  described  in  conjunction  with 
Fig.  1.  When  the  address  signals  are  eventually  indictive  of  the  (I,  J)-th  integer  pair  (I,  J),  the  work  memory 
41  produces an  interpattern  distance  signal  D  representative  of the  interpattern  distance  D(U,  V),  which  is  in 
close  approximation  to  the  interpattern  distance  D(A,  B)  between  the  original  patterns  A  and  B. 

Referring  again  to  Fig.  5,  the  three  sums  calculated  by  the  adder  42  (Fig.  6)  correspond  to  additions  of 
the  intervector  distances  d(i,  j)'s  along  first  through  third  paths  46,  47,  and  48,  respectively.  The  addition 
along  the  third  path  48  is  objectionable  because  the  intervector  distance  d(i, j-1)  for  an  instant  pair  (p(i), 
q(j-1))  or  an  integer  pair  (i,j-1)  is  neglected.  In  consideration  of  this,  it  is  preferred  to  modify  the 
recurrence  formula  (9)  into  a  modified  recurrence  formula  so  that  the  third  path  48  be  changed  to  a  fourth 
path  49  depicted  by  a  polygonal  dashed  line.  The  modified  recurrence  formula  is: 

where  da(i, j)  will  be  called  an  (i, j)-th  additional  distance  and  is  given  by: 

where,  in  turn,  it  is  possible  to  understand  that  [w(i,  j)][C1(i,  j)]  and  [w(i,  j)][c2(i,  j)]  are  a  first  and  a  second 
additional  weighting  factor  of  an  (i,  j)-th  set.  In  Equation  (13),  C1(i,  j)  and  C2(i,  j)  will  be  named  a  first  and  a 
second  factor  (multiplier)  of  an  (i, j)-th  set  and  are  defined  by: 

and 



Referring  to  Fig.  8,  a  pattern  matching  device  according  to  a  second  embodiment  of  this  invention 
comprises  similar  parts  designated  by  like  reference  numerals.  Supplied  with  the  first  and  the  second 
instant  signals  p  and  q,  a  modified  weighting  factor  calculator  38'  produces  a  factor  signal,  which  is  again 
designated  by  the  reference  letter  w.  When  the  first  and  the  second  address  signals  i and j  are  indicative  of 
the  (i,  j)-th  integer  pair  (i,  j),  the  factor  signal  w  successively  represents  the  (i,  j)-th  weighting  factor  w(i,  j)  as 
already  described  in  connection  with  Fig.  6  and  subsequently  the  second  and  the  first  weighting  factors  of 
the  (i, j)-th  set  as  will  presently  be  described  more  in  detail.  Responsive  to  the  factor  signal  w and  the 
distance  measure  signal  d,  the  weighted  distance  calculator  39  produces  a  weighted  distance  signal  which 
is  again  designated  by  dw  and  successively  represents  the  (i,  j)-th  weighted  distance  dw(i,  j)  as  before  and 
the  (i,  j)-th  additional  distance  da(i,  j)  given  by  Equation  (13)  when  the  address  signals  are  indicative  of  the 
(i,  j)-th  integer  pair.  Instead  of  the  first  and  the  second  weighting  factors  of  the  (i,  j)-th  set,  the  factor  signal 
w  may  represent  the  first  and  the  second  factors  of  the  (i, j)-th  set  C1(i, j)  and  c2(i, j),  respectively.  As 
described  with  reference  to  Fig.  6,  the  illustrated  device  eventually  provides  the  interpattern  distance 
D(U,V). 

Turning  to  Fig.  9,  the  weighting  factor  calculator  38'  comprises  first  and  second  instant  memories  51 
and  52  for  retaining  the  first  and  the  second  instant  signals p  and  q,  respectively.  When  the  instant  signals 
are  indicative  of  the  (i, j)-th  instant  pair  (p(i),  q(j)),  the  first  instant  memory  51  retains  the  (i-1)-th  and  the  i-th 
input  pattern  extracting  instants  p(i-1)  and  p(i)  and  the  second  instant  memory  52,  the  reference  pattern 
extracting  instants  q(j-2),  q(j-1),  and  q(j).  An  arithmetic  circuit  53  calculates  the  (i,  j)-th  weighting  factor 
w(i, j)  at  first  by  reading  the  instants  p(i-1)  and  p(i)  from  the  first  instant  memory  51.  Subsequently,  the 
instants  q(j-2)  through  q(j)  are  read  out  of  the  second  instant  memory  52.  The  second  and  the  first  factors 
of  the  (i, j)-th  set  C2(i,j)  and  C1(i, j)  are  successively  calculated  according  to  Equations  (15)  and  (14), 
respectively.  Immediately  following  the  respective  instants  of  the  successive  calculation,  the  second  and 
the  first  weighting  factors  of  the  (i,  j)-th  set  are  calculated. 

In  Fig.  9,  the  weighted  distance  calculator  39  comprises  a  distance  memory  56  for  retaining  the 
intervector  distances  d(i, j-1)  and  d(i, j) when  the  distance  measure  signal  d  represents  the  i-th  intervector 
distance  d(i,  j).  A  multiplier-adder  57  calculates  the  (i,  j)-th  weighted  distance  dw(i,  j)  at  first  by  reading  the 
(i,  j)-th  intervector  distance  d(i,  j)  and  the  (i,  j)-th  weighting  factor  w(i,  j)  from  the  distance  memory  56  and 
the  arithmetic  circuit  53,  respectively.  Subsequently,  the  (i,  j)-th  additional  distance  da(i,  j)  is  calculated  by 
reading  the  intervector  distances  d(i,  j-1)  and  d(i,  j)  and  the  first  and  the  second  weighting  factors  of  the 
(i,  j)-th  set  from  the  distance  memory  56  and  the  arithmetic  circuit  53.  As  will  readily  be  understood,  it  is 
possible  to  calculate  the  additional  distance  da(i,  j)  at  first  and  then  the  weighted  distance  dw(i,  j).  The  order 
of  calculation  in  the  weighting  factor  calculator  38',  such  as  calculation  of  the  (i, j)-th  weighting  factor  and 
either  the  first  and  the  second  additional  weighting  factors  of  the  (i,  j)-th  set  or  the  first  and  the  second 
factors  (multipliers)  of  the  (i, j)-th  set,  is  also  optional. 

It  is  worthwhile  to  note  that  the  calculation  of  the  additional  weighting  factors  is  troublesome  to  a 
certain  extent.  The  weighting  factor  calculator  38'  described  with  reference  to  Fig.  9  is  accordingly 
somewhat  complicated  in  structure.  Equation  (13)  means  that  the  (i, j)-th  additional  distance  d.(i, j)  is 
calculated  by  a  linear  combination  of  the  (i,  j)-th  and  the  (i,  j-1 )-th  intervector  distances  to  which  the  (i,  j)-th 
weighting  factor  is  proportionally  distributed  in  proportion  to  the  j-th  and  the  (j-1 )-th  intervector  spacings  t, 
and  tj-1,  respectively.  The  proportion  is  equal  to  a  ratio  of  the  j-th  intervector  spacing  tj  to  the  (j-1)-th 
intervector  spacing  tj-1.  Such  ratios  are  equal  to  finite  numbers.  In  order  to  simplify  the  calculation,  the 
ratios  may  be  presumed  to  be  always  equal  to  unity.  Under  the  presumption,  an  (i,  j)-th  modified  additional 
distance,  again  denoted  by  da(i,  j),  is  given  by: 

Referring  to  Fig.  10,  a  weighting  factor  calculator  38  used  in  a  pattern  matching  device  according  to  a 
third  embodiment  of  this  invention,  comprises  only  the  first  instant  memory  51  and  the  arithmetic  circuit  53 
described  in  conjunction  with  Fig.  9.  Although  not  depicted  in  detail,  the  illustrated  arithmetic  circuit  may 
comprise  a  subtractor  for  calculating  each  weighting  factor  w(i, j)  and  a  shift  register  for  subsequently 
carrying  out  the  division  by  two.  The  weighted  distance  calculator  39  is  similar  in  structure  to  that  described 
in  conjunction  with  Fig.  9. 

Reviewing  the  pattern  matching  devices  thus  far  illustrated  with  reference  to  Figs.  6  through  10,  it  is 
understood  that  the  devices  are  for  calculating  an  overall  similarity  measure  D(U,  V)  between  a  first  pattern 
U  represented  by  a  first  vector  sequence  of  first  through  I-th  extracted  vectors  u1  to  u,  positioned  at  those 
first  through  I-th  instants  p(1)  to  p(l),  respectively,  which  are  arranged  with  variable  intervals  of  time  as  a 
first timing  sequence,  and  a  second  pattern  V  represented  by  a  second  vector  sequence  of  first  through  J-th 
extracted  vectors  v1  to  vj  positioned  at  those  first  through  J-th  instants  q(1)  to  q(J),  respectively,  which  are 
arranged  with  variable  spacings  of  time  as  a  second  timing  sequence.  The  intervals  may or  may  not  be 
equal  to  durations  between  the  consecutive  "extracting"  instants.  The  control  unit  33  (in  practice,  in 
cooperation  with  the  timing  memories  36  and  37)  serves  as  first  circuitry  for  generating  first  and  second 
timing  signals  i and j  indicative  of  a  pair  of  instants  in  the  respective  timing  sequences  at  a  time  with  the 
pair  varied  from  a  (1, 1)-th  pair  (p(1),  q(1))  eventually  to  an  (I,  J)-th  pair  (p(I),  q(J))  through  an  (i,  j)-th  pair 



(p(i),  q(j)).  Second  circuitry  comprising  the  pattern  memories  31  and  32  and  the  calculators  34,  38  or  38', 
and  39,  is  responsive  to  the  respective  timing  sequences  for  calculating  an  elementary  similarity  measure 
for  the  i-th  and  the  j-th  extracted  vectors  u,  and  Vj  when  the  timing  sequences  are  indicative  of  the  (i,  j)-th 
pair.  Third  circuitry  comprising  the  units  41  through  43,  is  responsive  to  the  first  and  the  second  timing 
signals  for  iteratively  calculating  a  recurrence  formula,  exemplified  by the  recurrence  formulae  (9)  and  (12), 
to  successively  give  a  plurality  of  recurrence  values.  When  the  timing  signals  are  indicative  of  the  (i, j)-th 
pair,  the  recurrence  formula  gives  an  (i,  j)-th  recurrence  value  g(i,  j)  by  an  extremum  of  a  plurality  of  results 
of  calculation  which  are  calculated  by  the  use  of  a  prescribed  number  of  previously  calculated  recurrence 
values  and  at  least  the  (i, j)-th  elementary  similarity  measure,  respectively.  The  recurrence  formula 
eventually  gives  the  overall  similarity  measure  by  an  (I,  J)-th  recurrence  value  g(I,  J). 

The  device  is  characterised  in  that  the  second  circuitry  comprises  fourth  circuitry  exemplified  by  the 
pattern  memories  31  and  32.  The  elementary  distance  calculator  34,  and  the  weighting  factor  calculator  38 
or  38'  and  coupled  to  the  first  circuitry  for  calculating,  when  the  timing  signals  are  indicative  of the  (i,  j)-th 
pair,  an  (i,  j)-th  intervector  similarity  measure  d(i, j)  between  the  i-th  and  the  j-th  extracted  vectors  u,  and  Vj 
and  an  (i,  j)-th  weighting  factor  w(i,  j)  by  the  use  of  the  interval  of  time  [p(i)-p(i-1)].  The  second  circuitry 
furthermore  comprises  fifth  circuitry  comprising  the  weighted  distance  calculator  39  and  coupled  to  the 
fourth  circuitryfor  calculating,  when  the fourth  circuitry  calculates the  (i,  j)-th  intervector  similarity  measure 
and  the  (i, j)-th  weighting  factor,  the  (i, j)-th  elementary  similarity  measure. 

In  practice,  the  fifth  circuitry  is  for  calculating,  when  the  fourth  circuitry  calculates  the  (i, j)-th 
intervector  similarity  measure,  an  (i, j)-th  weighted  similarity  measure  dw(i,j)  as  the  (i, j)-th  elementary 
similarity  measure  according  to  Equation  (10). 

In  the  device  illustrated  with  reference  to  Figs.  8  and  9,  the  first  and  the  second  timing  signals  i and j 
may  be  rendered  indicative  of  the  instants  as  described  hereinabove  as  regards  the  usual  circumstances 
and  with  three  selected  as  the  prescribed  number.  In  this  event,  it  is  preferred  that  the  second  circuitry 
further  comprises  sixth  circuitry  comprising  the  second  timing  memory  37  and  the  weighting  factor 
calculator  38'  coupled  to  the  first  circuitry  for  calculating,  when  the  timing  signals  are  indicative  of  the 
(i,  j)-th  pair,  first  and  second  factors  of  an  (i,  j)-th  set  c1(i,  j)  and  c2(i,  j)  by  two  differences  which  are  defined 
by  Equations  (14)  and  (15),  respectively.  The  fifth  circuitry  comprising  the  weighted  distance  calculator 39  is 
further  coupled  to  the  sixth  circuitry  for  calculating,  when  the  fourth  circuitry  calculate  the  (i, j)-th 
intervector  similarity  measure,  not  only  the  (i,  j)-th  weighted  similarity  measure  dw(i,  j)  but  additionally  an 
(i, j)-th  additional  similarity  measure  da(i, j)  in  compliance  with  Equation  (13).  The  (i, j)-th  weighted 
similarity  measure  is  added  by  the  third  circuitry  to  the  (i-1,  j)-th  and  the  (i-1,  j-1)-th  recurrence  values  to 
provide  two  of  three  sums.  As  another  (i, j)-th  elementary  similarity  measure,  the  (i, j)-th  additional 
similarity  measure  is  added  to  the  (i-1,  j-2)-th  recurrence  value  to  provide  the  remaining  one  of  the  three 
sums. 

In  the  device  illustrated  in  connection  to  Fig.  10,  the  address  signals  are  again  indicative  of the  instants 
under  the  usual  circumstances.  Also,  three  is  used  for  the  prescribed  number.  When  the  fourth  circuitry 
calculates  the  (i,  j)-th  intervector  similarity  measure  and  consequently  the  (i,  j)-th  weighting  factor,  the  fifth 
circuitry  additionally  calculates  an  (i, j)-th  additional  similarity  measure  according  to  Equation  (16). 

It  is  also  understood  that  the  memory  capacity  of  the  device  is  remarkably  reduced  not  only  as  regards 
the  work  memory  41  as  pointed  out  before  but  also  the  pattern  memories  31  and  32  despite  the  necessity  of 
the  timing  memories  36  and  37.  Inasmuch  as  the  input  pattern  duration  I  is  astonishingly  reduced,  the 
device  provides  the  interpattern  distance  D(U, V)  in  an  accordingly  short  time.  It  has  been  confirmed 
through  computer  simulation  tests  that  a  speech  recognition  system  comprising  a  pattern  matching  device 
according  to  this  invention,  is  capable  of  well  recognizing  input  speech  patterns  even  with  as  small  an 
information  compression  rate  as  the  order  of  1/3.  The  total  memory  capacity  of  each  pattern  memory  31  or 
32  together  with  each  timing  memory  36  or  37,  is  reduced  to  about  1/3  of  the  memory  capacity  of  each 
pattern  memory  22  or  23  used  in  a  conventional  pattern  matching  device.  The  interpattern  distance  D(U,  V) 
is  calculated  with  the  time  shortened  to  about  1/9  as  compared  with  the  time  which  has  been  necessary 
with  the  conventional  device.  When  the  information  compression  rate  is  1/c,  the  memory  capacity  and  the 
time  for  the  calculation  are  reduced  to  about  1/c  and  1/c2,  respectively. 

It  is,  however,  to  be  noted  that  the  interpattern  distance  D(A,  B)  for  the  original  patterns  A  and  B  is 
defined  according  to  Equation  (1)  as  a  summation.  Each  recurrence  value  g(i,  j)  is  likewise  defined  by  the 
recurrence  formula  (9)  or  (12)  as  a  minimum  of  a  plurality  of  sums,  equal  in  number  to  the  prescribed 
number.  Both  values  are  greater  when  the  total  number  I  of  the  extracted  vectors  of  the  input  vector 
sequence  Ev(U)  is  greater.  This  applies  to  the  interpattern  distance  D(U, V)  between  the  information 
compressed  patterns  U  and  V.  In  other  words,  the  signals  representative  of  these  values  have  a 
considerably  great  number  of  bits.  The  work  memory  41  must  be  capable  of  storing  an  accordingly  great 
number  of  bits.  The  adder  42  and  the  minimum  deciding  circuit  43  must  deal  with  that  great  number  of  bits. 

It  is  possible  to  render  a  pattern  matching  device  operable  with  signals  of  a  smaller  number  of  bits  if 
the  (i,  j)-th  weighted  and  additional  distances  dw(i,  j)  and  da(i,  j)  are  modified  into  an  (i,  j)-th  compensated 
and  weighted  distance  dw'(i,  j)  and  an  (i,  j)-th  compensated  additional  distance  da'(i,  j)  in  accordance  with: 

and 



where  6  will  be  called  a  predetermined  or  compensation  value  and  δ[w(i, j)],  an  (i,  j)-th  compensation  factor 
(subtrahend).  Equation  (18)  holds  true  only  when  the  additional  distance  is  given  by  Equation  (16).  If  the 
additional  distance  defined  by  Equation  (13)  is  preferred,  the  following  equation  should  be  used  instead  of 
Equation  (18): 

in  which  the  compensation  factor  is  again  used. 
When  multiplied  by  the  predetermined  value  6,  the  input  pattern  extracting  instants  will  be  referred  to 

as  compensated  extracting  instants.  For  the  i-th  input  pattern  extracting  instant  p(i),  the  compensated 
extracting  instant  δ[p(i)]  will  be  called  an  i-th  compensated  extracting  instant.  A  function  of  such 
compensated  extracting  instants  substantially  linearly  monotonously  increases  with  an  increase  in  the 
integers  i's  of  the  first  set  by  a  constant  rate  which  is  equal  to  the  predetermined  value  δ.  When  related  to 
the  function,  namely,  when  expressed  by  the  use  of  a  deviation  from  the  function,  the  (i,  j)-th  recurrence 
value  g(i, j)  is  represented  by: 

where  f(i,  j),  representative  of  the  deviation,  will  be  called  an  (i,  j)-th  relative  recurrence  value  for  the  time 
being.  The  (i, j)-th  recurrence  value  g(i,  j)  thus  far  used,  is  now  given  by  the  i-th  compensated  extracting 
instant  δ[p(i)]  and  the  (i,  j)-th  relative  recurrence  value  f(i,  j)  relative  to  the  i-th  compensated  extracting 
instant. 

A  signal  representative  of  the  relative  recurrence  values  f(i, j)'s  has  only  a  small  number  of  bits. 
Calculation  defined  by  Equations  (17)  through  (19)  correspond  to  calculation  of  the  recurrence  formula  (9) 
or  (12)  by  the  use  of  the  relative  recurrenve  values  implicitly  defined  by  Equation  (20).  By  substituting 
Equation  (20)  into,  for  example,  the  recurrence  formula  (12)  and  by  rearranging  the  resulting  formula: 

which  may  temporarily  be  called  a  relative  recurrence  formula. 
The  initial  condition  and  an  overall  distance  D'(U, V)  are  given  by: 

and 

It  is  possible  to  use  such  overall  distances  D'(U,  V)'s  calculated  between  an  information  compressed 
input  pattern  U  and  a  plurality  of  information  compressed  reference  patterns  V's,  respectively,  as  criteria 
for  use  in  judging  which  of  the  original  reference  patterns  B's  is  most  similar  to  the  original  input  pattern  A. 
The  overall  distance  is  therefore  capable  of  serving  like  an  interpattern  similarity  measure.  If  desired,  the 
interpattern  distance  is  calculated  by: 

In  view  of  the  foregoing,  it  is  possible  to  refer  to  the  relative  recurrence  formula  and the (i, j)-th  relative 
recurrence  value  merely  as  a  recurrence  formula  (21)  and  an  (i,  j)-th  recurrence  value  f(I,  j).  Conversely,  the 
recurrence  value  g(i, j)  defined  by  the  recurrence  formula  (9)  or  (12)  may  be  denoted  by f(i, j).  Each  of  the 
(i,  j)-th  compensated  and  weighted  distance  dw'(i,  j)  and  the  (i,  j)-th  compensated  additional  distance  da'(i,  j) 
may  be  referred  to  merely  as  an  (i,  j)-th  elementary  similarity  measure. 

Referring  to  Fig.  11,  a  pattern  matching  device  according  to  a  fourth  embodiment  of  this  invention 
comprises  similar  parts  designated  again  by  like  reference  numerals.  A  compensated  distance  calculator  61 
is  responsive  to  the  distance  measure  signal  d and  a  signal  representative  of the  predetermined  value  6  for 
successively  calculating  compensated  distances  d'(i,  j)'s  to  produce  a  compensated  distance  signal  d' 
representative  thereof.  Supplied  with  the  compensated  distance  signal  d'  and  the  weighting  factor  signal 
w,  the  weighted  distance  calculator  39  produces  a  compensated  and  weighted  distance  signal  dw'.  When 
the  distance  signal  d  represents  the  (i, j)-th  compensated  distance  d'(i, j),  the  compensated  and  weighted 
distance  signal  dw'  represents  the  (i, j)-th  compensated  and  weighted  distance  dw' (i, j)  given  by  Equation 
(17)  and,  depending  on  the  circumstances,  also  the  (i, j)-th  compensated  additional  distance  da'(i, j) 
according  to  Equation  (18). 



When  the  first  and  the  second  address  signals  i and j  are  indicative  of  the  (i,  j)-th  integer  pair  (i,  j),  the 
work  memory  41  is  already  loaded  with  previously  calculated  ones  of  the  recurrence  values  f(i, j)'s  and 
makes,  under  the  usual  circumstances  described  heretobefore,  a  previous  recurrence  value  signal  f_1 
represent  the  (i-1, j)-th,  the  (i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1, j),  f(i-1, j-1)  and 
f(i-1, j-2).  The  adder  42  produces  a  sum  signal  fs.  The  minimum  deciding  circuit  43  supplies  the  work 
memory  41  with  a  minimum  representing  signal  fo.  The  signals  fs  and  fo  are  similar  to  the  signals  gs  and  go 
described  before.  When  the  address  signals  are  indicative  of  the  (I,  J)-th  integer  pair,  the  work  memory  41 
produces  an  eventual  distance  signal  D'  representative  of  the  overall  distance  D'(U,  V). 

As  described  above,  an  end  signal  E  representing  arrival  at  the  end  point,  namely,  the  I-th  extracting 
instant  p(l),  of  the  input  information  compressed  pattern  U,  is  supplied  to  the  control  unit  33.  The  first 
instant  signal  p  representative  of  the  I-th  extracting  instant  is  supplied  to  a  converter  62  together  with  the 
signal  representative  of  the  predetermined  value  6  and  the  overall  distance  signal  D'.  The  converter  62, 
which  is  now  a  multiplier-adder,  produces  an  interpattern  distance  signal  D  representative  of  the 
interpattern  distance  D(U, V)  calculated  in  compliance  with  Equation  (22). 

Referring  to  Fig.  12,  a  pattern  matching  device  according  to  a  fifth  embodiment  of  this  invention  is 
similar  in  structure  to  that  illustrated  with  reference  to  Fig.  11.  It  is  assumed  that  the  compensated 
additional  distances  should  be  calculated  according  to  Equation  (19).  The  elementary  distance  calculator  34 
is  substituted  for  the  compensated  distance  calculator  61.  Responsive  to  the  first  and  the  second  instant 
signals p  and  q  and  the  signal  representative  of  the  predetermined  value  6,  a  weighting  and  compensation 
factor  calculator  63  calculates,  when  the  instant  signals  are  representative  of  the  (i,  j)-th  instant  pair  (p(i), 
q(j)),  an  (i, j)-th  group  of  factors  comprising  the  (i, j)-th  weighting  factor  w(i, j),  the  first  and  the  second 
weighting  factors  of  the  (i,  j)-th  set,  and  the  (i,  j)-th  compensation  factor  6[w(i,  j)].  An  output  signal  of  the 
calculator  63  successively  represents  the  factors  of  the  (i, j)-th  group  and  will  again  be  referred  to  as  a 
weighting  factor  signal  w. 

Supplied  with  the  distance  measure  signal  d and  such  a  weighting  factor  signal  w,  a  compensated  and 
weighted  distance  calculator  64  subtracts,  when  the  elementary  distance  calculator  34  calculates  the  (i,  j)-th 
intervector  distance  d(i, j),  the  (i, j)-th  compensation  factor  from  the  weighted  and  the  additional  (i, j)-th 
distances  dw(i,  j)  and  da(i,  j)  to  provide  the  (i,  j)-th  compensated  and  weighted  distance  d,'(i,  j)  of  Equation 
(17)  as the (i, j)-th  elementary  similarity  measure  and  the  (i, j)-th  compensated  additional  distance  da'(i, j)  of 
Equation  (19). 

Turning  temporarily  back  to  Fig.  9,  the  weighting  and  compensation  factor  calculator  63  is  composed 
by  supplying  the  signal  representative  of  the  predetermined  value  6  to  the  arithmetic  circuit  53.  The 
compensated  and  weighted  distance  calculator  64  is  implemented  by  making  the  adder  of  the 
multiplier-adder  57  carry  out  the  above-described  subtraction. 

In  Fig.  12,  the  work  memory  41  produces,  as  will  shortly  become  clear,  a  previous  recurrence  value 
signal  f_1'  having  a  still  less  number  of  bits  than  the  previous  recurrence  value  signal  f_1  described  in 
conjunction  with  Fig.  11.  A  modified  adder  66  is  substituted  for  the  adder  42  thus  far  described.  The  adder 
66  is  for  calculating  the  sums  in  compliance  with  the  recurrence  formula  (21)  or  the  like.  Only  when  the 
calculated  sum  is  not  greater  than  a  first  preselected  value  N1  and  is  not  Jess  than  a  second  preselected 
value  N2,  the  adder  66  produces  a  restricted  sum  signal  fs'  successively  representative  of  such  restricted 
sums.  Naturally,  the  first  preselected  value N1  is  greater than  the  second  preselected value  N2.  For  example, 
the  first  and  the  second  preselected  values  may  be  equal  to  twice  the  predetermined  value  26  and  zero, 
respectively. 

When  the  calculated  sum  is  greater  than  the  first  preselected  value  N1,  positive  overflow  takes  place. 
When  the  calculated  sum  is  less  than  the  second  preselected  value  N2,  negative  overflow  occurs.  In 
addition  to  the  restricted  sum  signal  fs',  the  adder  66  produces  an  overflow  signal  m  which  takes  first, 
second,  and  third  signal  values  when  the  positive  overflow,  the  negative  overflow,  and  no  overflow  occur, 
respectively. 

Controlled  by  the  overflow  signal  m  and  supplied  with  the  restricted  sum  signal  fs'  and  signals 
representative  of  the  first  and  the  second  preselected  values  N1  and  N2,  an  overflow  protection  circuit  67 
carries  out  a  saturation  processing  operation  to  produce  a  saturation  processed  signal  f1'  representative  of 
the  restricted  sum  and  the  first  and  the  second  preselected  values  when  the  overflow  signal  m  takes  the 
third,  the  first,  and  the  second  values,  respectively.  The  values  thus  represented  by  the  saturation 
processed  signal  f1', will  be called  saturation  processed  sums.  When  the  address  signals  i  and j  supplied  to 
the  work  memory  41  are  indicative  of  the  (i,  j)-th  integer  pair,  the  minimum  deciding  circuit  43  finds  a 
minimum  of  the  saturation  processed  sums  to  provide  an  (i, j)-th  saturation  processed  recurrence  value 
f'(i, j).  A  new  recurrence  value  signal  fo'  supplied  from  the  minimum  deciding  circuit  43  back  to  the  work 
memory  41  represents  such  saturation  processed  recurrence  values  f'(i, j)'s. 

An  (I,  J)-th  saturation  processed  recurrence  value  f'(I,  J)  eventually  calculated  in  this  manner  may  be 
different  from  the  above-described  (I,  J)-th  recurrence  value  f(I,  J)  depending  on  the  overflow.  The 
saturation  processing  operation,  however,  suppresses  the  difference  to  a  minimum.  In  any  event,  it  is 
preferred that  the  end  signal  E  be  supplied  to  the  weighting  and  compensation  factor  calculator  63  rather 
than  to  the  control  unit  33.  The  calculator  63  produces  an  I-th  compensated  instant  signal A  representative 
of  the  I-th  compensated  instant  6[p(i)].  The  converter  62  described  in  connection  with  Fig.  11  may  now  be  a 
subtractor  and  is  designated  at  62'. 



Reviewing  the  pattern  matching  devices  illustrated with  reference  to  Figs.  11  and  12  in  consideration  of 
the  devices  reviewed  hereinabove,  it  is  understood  that  the  second  circuitry  further  comprises  subtracting 
circuitry  indicated  by  the  signal  line  for  the  signal  representative  of  the  predetermined  value  5.  The 
subtracting  circuitry  is  coupled  to  the  fourth  circuitry  for  calculating,  when  the  fourth  circuitry  calculates  the 
(i,  j)-th  intervector  similarity  measure,  an  (i,  j)-th  compensated  similarity  measure  d'(i,  j)  by  subtracting  the 
predetermined  value  δ  from  the  (i,  j)-th  intervector  similarity  measure  d(i,  j).  The  fifth  circuitry  is  coupled 
additionally  to  the  subtracting  circuitry  for  calculating,  when  the  subtracting  circuitry  calculates  the  (i,  j)-th 
compensated  similarity  measure,  an  (i,  j)-th  compensated  and  weighted  similarity  measure  d,'(i,  j)  as  the 
(i,  j)-th  elementary  similarity  measure  in  compliance  with  Equation  (17).  Alternatively,  the  weighting  factor 
calculator  38'  described  with  reference  to  Figs.  8  and  9  should  be  supplied  with  the  signal  for  the 
predetermined  value  6  and  calculates  not  only  each  group  of  the  weighting  factor  and  the  first  and  the 
second  factors  but  also  the  compensation  factor.  The  alternative  is  equivalent  to  the  second  circuitry 
comprising  the  fourth  and  the  subtracting  circuitry.  In  either  event,  the  overall  similarity  measure  given  by 
the  (I,  J)-th  recurrence  value  f(I,  J)  or  f'(I,  J)  is  related  to  the  interpattern  similarity  measure  D(U,  V). 

The  third  circuitry  of  such  a  device  may  additionally  comprise  circuitry,  such  as  a  line  labelled  in  Fig.  12 
with  the  reference  letter  m,  responsive  to,  on  calculating  the  (i, j)-th  recurrence  value  f'(i, j)  or  f(i, j),  a 
plurality  of  sums  of  an  (i,  j)-th  group  which  are  equal  to  the  previously  calculated  recurrence  values  plus  at 
least the  (i,  j)-th  compensated  and  weighted  distance  dw'(i,  j),  respectively,  for  producing  an  overflow  signal 
m  which  takes  first,  second,  and  third  signal  values  when  each  of  the  sums  of  the  (i,  j)-th  group  is  greater 
than  a  first  preselected  value,  is  less  than  a  second  preselected  value,  and  is  an  (i,  j)-th  restricted  sum 
which,  in  turn,  is  neither  greater  than  the  first  preselected  value  nor  less  than  the  second  preselected  value, 
respectively.  If  equipped  with  such  circuitry,  the  third  circuitry  should further  comprise  circuitry,  such  as  the 
overflow  protection  circuit  67,  responsive  to  the  overflow  signal  for  providing  each  of  the  above-mentioned 
result  of  addition  by  the  first  and  the  second  preselected  values  and  the  (i,  j)-th  restricted  sum  when  the 
overflow  signal  takes  the  first  through  the  third  signal  values,  respectively. 

If  desired,  the  overall  similarity  measure  D'(U,  V)  is  converted  to  the  interpattern  similarity  measure 
D(U,  V).  For  a  device  in  which  the  first  circuitry  generates  the  first  and  the  second  timing  signals  i  and j  with 
the  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  the  first  through  the  I-th  instants 
p(1)  to  p(l)  and  with  the  second  timing  signal  successively  rendered  indicative  of  a  plurality  of  ascendingly 
consecutive  instants  of  the  second  timing  sequence  within  each  interval  of  time  during  which  the  first 
timing  signal  indicates  one  instant  of  the  first  timing  sequence,  the  conversion  is  carried  out  by  circuitry, 
such  as  the  control  unit  33  supplied  with  the  end  signal  E,  responsive  to  the  first  timing  signal  for  totalizing 
the  intervals  of  time  to  provide  a  total  duration  of  the  first  pattern  U.  Such  a  device  should  further  comprise 
circuitry,  such  as  the  converter  62,  for  calculating  a  product  of  the  total  duration  and  the  predetermined 
value  6  and  for  adding  the  product  to  the  overall  similarity  measure  to  provide  the  interpattern  similarity 
measure. 

When  the  instants  indicated  by  the  first  and  the  second  timing  signals  are  varied  as  described  under 
the  usual  circumstances  and  furthermore  when  three  is  selected  as  the  prescribed  number,  it  is  preferred 
that  the  fifth  circuitry  coupled  to  the  subtracting  circuitry  as  already  described,  should  additionally 
calculate,  when  the  subtracting  circuitry  calculates  the  (i, j)-th  compensated  similarity  measure,  an  (i,j)-th 
compensated  additional  similarity  measure  da'(i, j)  according  to  Equation  (18).  Alternatively,  it  is  equally 
preferred  that  the  second  circuitry  should  further  comprise  the  sixth  circuitry  of  the  type  described  before 
and  seventh  circuitry,  as  implied  in  Fig.  12  by  a  signal  line  for  the  signal  representative  of  the. 
predetermined  value  5,  coupled  to  the  fourth  circuitry  for  calculating,  when  the  fourth  circuitry  calculates 
the  (i,  j)-th  weighting  factor,  an  (i,  j)-th  compensation  factor  by  multiplying  the  (i,  j)-th  weighting  factor 
w(i,  j)  by  the  predetermined  value  6.  The  fifth  circuitry  is  coupled  to  the  sixth  circuitry  for  calculating,  when 
the  fourth  circuitry  calculates  the  (i,  j)-th  intervector  similarity  measure,  an  (i,  j)-th  weighted  similarity 
measure  dw(i, j)  and  an  (i, j)-th  additional  similarity  measure  da(i, j)  according  to  Equations  (10)  and  (13). 
The  fifth  circuitry  is  further  coupled  to  the  seventh  circuitry  for  calculating,  when  the  fourth  circuitry 
calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  compensated  and  weighted  similarity 
measure  dW'(i, j)  as  the  (i, j)-th  elementary  similarity  mesaure  according  'to  Equation  (17)  and  an  (i, j)-th 
compensated  additional  similarity  measure  da'(i, j)  by  the  use  of  Equation  (19). 

Referring  to  Fig.  13,  a  pattern  matching  device  according  to  a  sixth  embodiment  of  this  invention  is  for 
use  in  a  pattern  recognition  system  and  is  capable  of  implementing  the  pattern  rejection  technique 
described  heretobefore.  In  addition  to  the  circuit  units  illustrated  with  reference  to  Fig.  11  or  12,  the 
illustrated  device  comprises  a  rejection  discriminator  71.  Besides  the  first  and  the  second  address  signals  i 
and j  indicative  of  the  instant  pairs  as  described  for  the  usual  circumstances,  the  control  unit  33  produces  a 
discrimination  initiating  signal k  at  the  beginning  of  each  interval  of  time  during  which  the  first  address 
signal  indicates  one  of  the  first  through  the  I-th  integers  i's  of  the  first  set. 

The  pattern  rejection  technique  will  now  be  described  in  greater  detail.  The  recurrence  values  f(i,  j) 
shows  a  generally  monotonous  increase  with  an  increase  in  the  integers  i's  of  the  first  set.  The  recurrence 
values  successively  calculated  for  a  reference  pattern  V  within  an  interval  of  time  during  which  the  first 
address  signal  indicates  the  i-th  integer  i,  namely,  the  recurrence  values  [f(i,  j)'s]i=j,  will  now  be  denoted  by 
fi(j).  If  the  positive  overflow  continues,  namely,  the  overflow  signal  m  always  takes  the  first  signal  value, 
throughout  the  interval  under  consideration,  the  recurrence  values  fi(j)  and  the  subsequently  calculated 



recurrence  values  fi+1(j)  through  f,(j)  are  greater  than  the  first  preselected  value  N1.  The  overall  distance 
f(I,  J)  would  have  an  appreciably  great  value.  The  pattern  matching  operation  for  such  a  reference  pattern  V 
is  meaningless  and  should  be  rejected  or  discontinued.  Only  when  the  overflow  signal  m  does  not  always 
take  the  first  signal  value  during  the  interval  in  question,  calculation  of  the  subsequent  recurrence  values 
fi+1(j)  and  so  forth  should  be  carried  on.  In  other  words,  the  pattern  matching  operation  should  be  kept  in 
progress. 

Responsive  to  the  discrimination  initiating  signal  k,  the  rejection  discriminator  71  monitors  the 
overflow  signal  m  and  produces  a  signal  pulse  x  if  the  overflow  signal  always  takes  the  first  signal  value 
throughout  an  interval  during  which  the  first  address  signal  i  indicates  a  certain  one  of  the  instants  of  the 
first timing  sequence.  The  signal  pulse x  is  supplied  back to  the  control  unit  33  to  stop  generation  of  the  first 
and  the  second  address  signals  and  thereby  to  discontinue  the  pattern  matching  operation.  Responsive  to 
the  signal  pulse,  the  control  unit  33  may  change  the  above-mentioned  pattern  specifying  signal  to  specify 
another  of  the  reference  patterns  V's.  The  signal  pulse  may  furthermore  be  delivered  to  other  part  or  parts 
of  the  pattern  recognition  system. 

Turning  to  Figs.  14  and  15  (A),  the  discrimination  initiating  signal  k  may  be  a  sequence  of  timed  pulses 
building  up  to  a  logic  one  level  from  a  logic  zero  level  and  down  to  the  logic  zero  level  at  the  leading  end 
portions  of  the  respective  intervals  of time.  During  the  interval  in  which  the  first  address  signal  i  makes  the 
first  instant  signal  p  designate  the  i-th  input  pattern  extracting  instant  p(i),  the  second  address  s i g n a l  
makes  the  second  instant  signal  q  designate  a  plurality  of  reference  pattern  extracting  instants  q(j)'s 
conditioned  by  Equation  (11).  Such  instants  q(j)'s  are  denoted  by  q(i-r'),  q(i-r'+1 ), ...,  and  q(i+r'),  where 
r'  represents  a  positive  integer  decided  by  the  window  length  r  and  the  i-th  integer  i.  Instant  pairs  (p(i), 
q(i-r'))  and  so  on,  are  exemplified  in  Fig.  7  by  the  encircled  dots. 

A  case  is  shown  in  Fig.  15(A),  in  which  the  overflow  signal  m does  not  always  take  the  first  signal  value 
throughout  the  intervals  for  the  i-th  instant  p(i).  The  first  through  the  third  signal  values  are  exemplified  by 
1, 2,  and  0,  respectively.  The  rejection  discriminator  71  (Fig.  14)  comprises  a  decoder  76  for  decoding  the 
overflow  signal  m  to  produce  a  pulse  signal  y  only  when  the  overflow  signal  takes  either  of the  second  and 
the  third  signal  values.  A flip-flop  77  is  set  by  each  timed  pulse  ksupplied  to  the  set  input terminal  thereof  to 
produce  a  set  output  signal  z  switched  to  the  logic  one  level  from  the  logic  zero  level  at  the  trailing  edge  of 
the  timed  pulse  k.  The  pulse  signal  y,  when  produced,  is  supplied  to  the  reset  input  terminal  of  the  flip-flop 
77  to  switch  the  set  output  signal  z  from  the  logic  one  level  back  to  the  logic  zero  level  at  the  trailing  edge  of 
the  pulse  signal.  The  set  output  signal  z  of  the  logic  one  level  is  for  enabling  an  AND  gate  78  to  allow 
passage  therethrough  of  the  timed  pulse k  as  the  signal  pulse  x.  Inasmuch  as  the  set  output  signal  z  is 
turned  back  to  the  logic  zero  level  and  kept  there  before  later  switched  to  the  logic  one  level  at  the 
beginning  of  the  next  following  interval  in  which  the  first  address  signal  i  indicates  the  (i+1)-th  instant 
p(i+1),  no  signal  pulse  x  appears.  The  pattern  matching  operation  is  kept  in  progress. 

Finally  referring  to  Fig.  15(B),  another  case  is  shown  in  which  the  positive  overflow  continues 
throughout  the  interval  for  the  i-th  instant  p(i).  In  other  words,  the  overflow  signal  m  always  takes  the  first 
signal  value  (m=1)  throughout  the  interval  under  consideration.  It  is  assumed  that  the  positive  overflow,  if 
any,  did  not  continue  throughout  the  intervals  for  the  first  through  the  (i-1)-th  instants  p(1)  to  p(i-1).  No 
pulse  signal  y  is  produced  throughout  the  interval  for  the  i-th  instant  p(i).  The  set  output  signal  z  is  kept  at 
the  logic  one  level.  The  timed  pulse  k  produced  at  the  beginning  of  the  interval  for  the  (i+1)-th  instant 
p(i+1),  passes  through the  AND  gate  78  (Fig.  14)  as  a  signal  pulse  x. 

While  this  invention  has  so  far  been  described  in  conjunction  with  several  preferred  embodiments 
thereof,  it  will  now  be  readily  feasible  for  one  skilled  in  the  art  to  carry  this  invention  into  effect  in  various 
other  ways.  In  particular,  the  principles  of  this  invention  may  be  combined  with  various  known  techniques. 

When  the  correlation  measure  is  used  as  the  similarity  measure  with  the  maximum  used  as  the 
extremum  on  calculating  the  recurrence  formula  (9),  (12),  (21),  or  the  like,  the  pattern  matching  operation 
should  be  rejected  if  the  negative  overflow,  rather  than  the  positive  one,  continues  throughout  an  interval 
of  time  for  a  certain  instant  of  the  first  time  sequence  under  the  circumstances  of  the  type  described  above. 
Modifications  are  possible  also  to  the  hardware  implementation.  For  example,  the  work  memory  41  may 
produce  the  previous  recurrence  value  signal  g-1,  f_1,  or  f_1'  as  a  plurality  of  parallel  signals,  such  as  the 
signals  g,  through  g3  described  in  connection  with  Fig.  1.  As  regards  the  work  memory  41,  it  is  necessary 
on  calculating  the  recurrence  formula  during  an  interval  for  the  i-th  instant  p(i)  under  the  above-mentioned 
usual  circumstances,  to  use  only  the  recurrence  values  fi_1(j)  calculated  during  a  next  previous  interval  for 
the  (i-1)-th  instant  p(i-1). tt  is  therefore  possible  to  discard  the  older  recurrence  values  fi(j)  through  ft-2(j) 
and  thereby  to  further  reduce  the  memory  capacity.  The  rejection  discriminator  71  may  be  implemented  by 
various  other  circuit  elements.  Furthermore,  the  signal levels  exemplified  with  reference  to  Figs.  15(A)  and 
(B)  are  optional  insofar  as  the  rejection  operation  is  properly  carried  out.  The  number  of  previously 
calculated  recurrence  values  used  in  the  recurrence  formula  depends  on  the  selected  form  or  scheme.  It  is 
furthermore  possible  to  modify  Equation  (1)  by  the  use  of  the  mapping  function  of  any  other  form,  such  as 
φ(i,  j)=0  where 0  is  a  function  notation.  Incidentally,  it  is  possible  to  make  a  microcomputer  or  the  like 
produce  the  signals  representative  of  the  predetermined  value  6  and  others. 

Finally,  it  should  clearly  be  understood  that  the  timing  memories  36  and  37  may  be  loaded  with  the 
timing  sequences  of  the  intervals  and  spacings  defined  by  Equations  (7)  and  (8).  If the  pattern  matching 
device  is  of  the  type  illustrated  with  reference  to  Fig.  6, 10,  or  11,  it  is  possible  to  omit  the  weighting  factor 



calculator  38  with  the  weighted  distance  calculator  39  rendered,  on  using  also  the  additional  similarity 
measures  of  Equation  (16)  or  (18),  capable  of  dividing  the  respective  weighting  factors  by  two.  Such  a 
device  is  equivalent  to  the  device  in  which  the  timing  sequences  of  Equations  (4)  and  (6),  are  used.  It  is, 
however,  necessary  on  controlling  the  address  signals  i and j  that  the  control  unit  33  should  sum  up  the 
intervals  s,'s  and  the  spacings  tj's  so  as  to  provide  the  i-th  and  the  j-th  instants  p(i)'s  and  q(j)'s.  The  device 
comprising  the  weighting  factor  calculator  38  as  illustrated  with  reference  to  Fig.  6, 10,  or  11,  is  equivalent 
to  a  device  instead  comprising  the  weighting  and  compensation  factor  calculator  63. 

1.  A  pattern  matching  device  for  calculating  an  overall  similarity  measure  between  a  first  pattern  U 
represented  by  a  first  vector  sequence  of  first  through  I-th  vectors  positioned  at  first  through  I-th  instants, 
respectively,  as  a  first  timing  sequence,  and  a  second  pattern  V  represented  by  a  second  vector  sequence  of 
first  through  J-th  vectors  positioned  at  first  through  J-th  instants,  respectively,  as  a  second  timing 
sequence,  said  device  comprising  first  means  (33)  for  generating  first  and  second  timing  signals  (i, j) 
indicative  of  a  pair  of  instants  in  said  first  and  said  second  timing  sequences  at  one  time,  respectively,  with 
the  pair  varied  from  a  (1,  11-th  pair  of  the  first  instants  of  the  respective  timing  sequences  eventually  to  an 
(I,  J)-th  pair  of  said  I-th  and  said  J-th  instants  through  an  (i,  j)-th  pair  of  the  i-th  and  the  j-th  instants  where  i 
and j  are  representative  of  two  integers  between  1  and  I  and  between  1  and  J,  respectively,  second  means 
(34,  38,  39)  responsive  to  said  first  and  said  second  timing  signals  for  calculating  an  (i, j)-th  elementary 
similarity  measure  for  the  i-th  and  the  j-th  vectors  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  and  third  means  (41, 42, 43)  responsive  to  said  first  and  said  second  timing 
signals  and  to  the  (i,  j)-th  elementary  similarity  measures  for  iteratively  calculating  a  recurrence  formula  to 
successively  give  a  plurality  of  recurrence  values,  said  recurrence  formula  giving,  when  said  first  and  said 
second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  the  (i,  j)-th  value  f(i,  j)  of  said  recurrence  values  by  an 
extremum  of  a  plurality  of  results  of  calculation  which  are  calculated  by  the  use  of  a  prescribed  number  of 
previously  calculated  recurrence  values  and  at  least the  (i,  j)-th  elementary  similarity  measure,  respectively, 
said  recurrence  formula  eventually  giving  said-overall  similarity  measure  by  the  (I,  J)-th  value, f(I,  J)  of  said 
recurrence  values,  characterised  by  said  vectors  of  said  first  and  second  vector  sequences  being  extracted 
vectors,  respectively,  which  are  arranged  with  variable  intervals  of  time,  and  said  second  means  (34,38,39) 
comprising 

fourth  means  (34,  38)  coupled  to  said  first  means  (33)  for  calculating,  when  said  first  and  said  second 
timing  signals  are  indicative  of  the  (i,  j)-th  pair,  an  (i,  j)-th  intervector  similarity  measure  d(i,  j)  between  the 
i-th  and  the  j-th  extracted  vectors  and  an  (i,  j)-th  weighting  factor  w(i,  j)  by  the  use  of  the  interval  of  time 
from  the  (i-1)-th  instant  to  the  i-th  instant  in  order  to  regenerate  approximately  an  unextended  pattern 
distance;  and 

fifth  means  (39)  coupled  to  said  fourth  means  (34,  38)  for  calculating,  when  said  fourth  means 
calculates  the  (i,  j)-th  intervector  similarity  measure  and  the  (i,  j)-weighting  factor,  the  (i,  j)-th  elementary 
similarity  measure. 

2.  A  pattern  matching  device  as  claimed  in  Claim  1,  wherein  said  fifth  means  (39)  calculates,  when  said 
fourth  means  (34,  38)  calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  weighted  similarity 
measure  dw(i,  j)  as  the  (i,  j)-th  elementary  similarity  measure  by  multiplying  the  (i,  j)-th  intervector  similarity 
measure  d(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j),  said  overall  similarity  measure  being  equal  to  an 
interpattern  similarity  measure  D(U,  V)  between  said  first  and  said  second  patterns  U  and  V. 

3.  A  pattern  matching  device  as  claimed  in  Claim  2,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  of  said  second  timing  sequence  within  each  of the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  of  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1,j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1,j),  f(i-1,j-1),  and  f(i-1,j-2)  when  said-first  and 
said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  wherein  said  third  means  (41,42,43)  calculates 
said  recurrence  formula  with  the  results  of  calculation  given,  when  said  first  and  said  second  timing  signals 
are  indicative  of  the  (i, j)-th  pair,  by  three  sums  which  are  equal  to  the  (i-1,  j)-th,  the  (i-1,  j-1)-th,  and  the 
(i-1,j-2)-th  recurrence  values  f(i-1, j),  f(i-1,  j-1  and  f(i-1, j-2)  plus  the  (i,j)-th  weighted  similarity 
measure  d,(i,j),  respectively. 

4.  A  pattern  matching  device  as  claimed  in  Claim  2,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  of  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  of  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1,j-2)-th  recurrence  values  f(i-1, j),  f(i-1,j-1),  and  f(i-1, j-2)  when  said  first  and 
said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  wherein: 

said  second  means  further  comprises  sixth  means  (38)  coupled  to  said  first  means  (33)  for  calculating, 



when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  j-th  and  (j-1)-th  intervector 
spacings  in  said  second  timing  sequence  tj  and  tj-1  by  two  differences  which  are  equal  to  the  j-th  instant 
minus  the  (j-1)-th  instant  and  to  the  (j-1)-th  instant  minus  the  (j-2)-th  instant,  respectively; 

said  fifth  means  (39)  being  further  coupled  to  said  sixth  means  (38)  for  additionally  calculating,  when 
said  fourth  means  (34)  calculates  the  (i,  j)-th  intervector  similarity  measure,  an  (i,  j)-th  additional  similarity 
measure  da(i, j)  by  a  linear  combination  of the (i, j)-th  and the  (i,  j-1)-th  intervector  similarity  measures  d(i, j) 
and  d(i, j-1)  to  which  the  (i, j)-th  weighting  factor  w(i, j)  is  proportionally  distributed  in  proportion  to  the 
j-th  and  the  (j-1)-th  intervector  spacings  tj  and  tj-1,  respectively; 

said  third  means  (41,  42,  43)  calculating  said  recurrence  formula  with  the  results  of  calculation  given, 
when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th pair,  by  two  sums  which  are 
equal  to  the  (i-1,  j)-th  and  the  (i-1,  j-1)-th  recurrence  values f(i-1,  j)  and  f(i-1,  j-1)  plus  the  (i,  j)-th  weighted 
similarity  measure  dw(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1,  j-2)-th  recurrence  value 
f(i-1,j-2)  plus  the  (i, j)-th  additional  similarity  measure  da(i, j). 

5.  A  pattern  matching  device  as  claimed  in  Claim  2,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  of  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  intervals  of  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1,j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1,j),  f(i-1,j-1),  and  f(i-1,j-2)  when  said  first  and 
said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  wherein: 

said  fifth  means  (39)  is  for  additionally  calculating,  when  said  fourth  means  (34,  38)  calculates  the 
(i, j)-th  intervector  similarity  measure,  an  (i, j)-th  additional  similarity  measure  da(i, j)  by  a  linear 
combination  of  the  (i, j)-th  and  the  (i,  j-1)-th  intervector  similarity  measures  d(i, j)  and  d(i, j-1),  each  of 
which  is  multiplied  by  a  half  of  the  (i, j)-th  weighting  factor  w(i, j); 

said  third  means  (41,  42,  43)  calculating  said  recurrence  formula  with  the  results  of  calculation  given, 
when  said  first  and  said  secqnd  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  by  two  sums  which  are 
equal  to  the  (i-1,  j)-th  and  the  (i-1,  j-1)-th  recurrence  values  f(i-1,  j)  and  f(i-1,  j-1)  plus  the  (i,  j)-th  weighted 
similarity  measure  dW(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1, j-2)-th  recurrence  value 
f(i-1, j-2)  plus  the  (i, j)-th  additional  similarity  measure  da(i, j). 

6.  A  pattern  matching  device  as  claimed  in  any  of  Claims  1  to  5,  wherein: 
said  second  means  (34, 38, 39)  further  comprises  subtracting  means  (61)  coupled  to  said  fourth  means 

(34,  38)  for  calculating,  when  said  fourth  means  calculates  the  (i, j)-th  intervector  similarity  measure,  an 
(i, j)-th  compensated  similarity  measure  d'(i, j)  by  subtracting  a  predetermined  value  δ  from  the  (i, j)-th 
intervector  similarity  measure  d(i,  j); 

said  fifth  means  (39)  being  further  coupled  to  said  subtracting  means  for  calculating,  when  said 
subtracting  means  calculates  the  (i,  j)-th  compensated  similarity  measure,  an  (i,  j)-th  compensated  and 
weighted  similarity  measure  dw'(i,  j)  as  the  (i,  j)-th  elementary  similarity  measure  by  multiplying  the  (i,  j)-th 
compensated  similarity  measure  d'(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j); 

said  overall  similarity  measure  being  related  to  an  interpattern  similarity  measure  D(U, V) 
representative  of  whether  said  first  and  said  second  patterns  U  and  V  are  similar  or  dissimilar  to  each  other. 

7.  A  pattern  matching  device  as  claimed  in  Claim  6,  wherein  said  third  means  comprises: 
means  (62',  41,  66,  67,  43)  responsive  to  said  first  and  said  second  timing  signals  and  to  the  (i, j)-th 

elementary  similarity  measures  for  calculating,  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i,  j)-th  pair  and  consequently  when  said  recurrence  formula  gives  the  (i,  j)-th  recurrence 
value  f(i, j),  a  plurality  of  sums  of  an  (i, j)-th  group  which  are  equal  to  the  previously  calculated  recurrence 
values  of  said  prescribed  number  plus  at  least  the  (i,  j)-th  compensated  and  weighted  similarity  measure 
dw'(i, j),  respectively; 

means  (66)  responsive  to  the  sums  of  the  (i,  j)-th  group  for  producing  an  overflow  signal  which  takes 
first,  second,  and  third  signal  values  when  each  of  the  sums  of  the  (i, j)-th  group  is  greater  than  a  first 
preselected  value,  is  less  than  a  second  preselected  value,  and  is  an  (i,  j)-th  restricted  sum  which,  in  turn,  is 
neither  greater  than  said  first  preselected  value  nor  less  than  said  second  preselected  value,  respectively; 
and 

means  (67)  responsive  to  said  overflow  signal  for  providing  each  of  the  results  of  calculation  for  the 
(i,  j)-th  recurrence  value  f(i,  j)  by  said  first  and  said  second  preselected  values  and  the  (i,  j)-th  restricted  sum 
when  said  overflow  signal  takes  said  first  through  said  third  signal  values,  respectively. 

8.  A  pattern  matching  device  as  claimed  in  Claim  7,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  of  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  of  said  first timing  sequence,  further 
comprising  additional  means  (56,71)  responsive  to  said  overflow  signal  for  keeping  generation  by  said  first 
means  of  said  first  and  said  second  timing  signals  in  progress  and  for  discontinuing  said  generation  if  said 
overflow  signal  always  takes  and  does  not  always  take  a  predetermined  one  of  said  first  and  said  second 
signal  values  throughout  at  least  one  of  the  intervals  of  time,  respectively,  said  predetermined  one  signal 



value  being  said  first  and  said  second  signal  values  when  said  extremum  is  a  minimum  and  a  maximum, 
respectively. 

9.  A  pattern  matching  device  as  claimed  in  Claim  8,  wherein  said  additional  means  comprises: 
means  for  generating  a  sequence  of  timed  pulses  at  the  beginnings  of  said  intervals  of  time, 

respectively; 
means  (56)  responsive  to  said  overflow  signal  for  producing  a  pulse  signal  only  when  said  overflow 

signal  does  not  always  take  said  predetermined  one  signal  value  throughout  each  of  said  intervals  of  time; 
output  switching  means  (71)  responsive  to  each  of  said  timed  pulses  for  switching  an  output  signal 

thereof  from  a  first  level  to  a  second  level,  said  output  switching  means  being  further  responsive  to  said 
pulse  signal  for  switching  said  output  signal  from  said  second  level  back  to  said  first  level;  and 

signal  pulse  producing  means  responsive  to  the  output  signal  of  said  first  level  for  producing  one  of 
said  timed  pulses  as  a  signal  pulse  for  discontinuing  said  generation,  said  signal  pulse  producing  means 
being  further  responsive  to  the  output  signal  of  said  second  level  for  producing  none  of  said  timed  pulses 
to  keep  said  generation  in  progress. 

10.  A  pattern  matching  device  as  claimed  in  Claim  8  or  9,  said  prescribed  number  being  three,  said 
previously  calculated  recurrence  values  being  the  (i-1,  j)-th,  the  (i-1,  j-1)-th,  and  the  (i-1,  j-2)-th  recurrence 
values  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  wherein  said  sum 
calculating  means  (66;  56)  calculates  the  sums  of  the  (i, j)-th  group  by  adding  the  (i,  j)-th  compensated  and 
weighted  similarity  measure  dw'(i, j)  to  the  (i-1, j)-th,  the  (i-1,  j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values 
f(i-1,j),  f(i-1,j-1),  and  f(i-1,j-2),  respectively. 

11.  A  pattern  matching  device  as  claimed  in  Claim  8  or  9,  said  prescribed  number  being  three,  said 
previously  calculated  recurrence  values  being  the  (i-1,  j)-th,  the  (i-1,  j-1)-th,  and  the  (i-1,  j-2)-th  recurrence 
values  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  wherein: 

said  second  means  further  comprises  sixth  means  (63,  64)  coupled  to  said  first  means  (33)  for 
calculating,  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  j-th  and  (j-1)-th 
intervector  spacings  in  said  second  timing  sequence  tj  and  tj-1  by  subtracting  the  (j-1)-th  and  the  (j-2)-th 
instants  from  the  j-th  and  the  (j-1)-th  instants,  respectively; 

said  fifth  means  being  further  coupled  to  said  sixth  means  (63,  64)  for  additionally  calculating,  when 
said  subtracting  means  calculates  the  (i, j)-th  compensated  similarity  measure,  an  (i, j)-th  compensated 
additional  similarity  measure  da'(i,  j)  by  a  linear  combination  of  the  (i,  j)-th  and  the  (i,  j-1 )-th  compensated 
similarity  measures  d'(i, j)  and  d'(i,j-1)  to  which  the  (i,j)-th  weighting  factor  w(i, j)  is  proportionally 
distributed  in  proportion  to  the  j-th  and  the  (j-1)-th  intervector  spacings  tj  and  tj-1,  respectively; 

said  sum  calculating  means  (66)  calculating  the  sums  of  the  (i, j)-th  group  by  two  sums  which  are  equal 
to  the  (i-1, j)-th  and  the  (i-1,  j-1)-th  recurrence  values  f(i-1, j)  and  f(i-1, j-1)  plus the  (i, j)-th  compensated 
and  weighted  similarity  measure  dw'(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1, j-2)-th 
recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensated  additional  similarity  measure  da'(i, j). 

12.  A  pattern  matching  device  as  claimed  in  Claim  8  or  9,  said  prescribed  number  being  three,  said 
previously  calculated  recurrence  values  being  the  (i-1,  j)-th,  the  (i-1,  j-1)-th,  and  the  (i-1,  j-2)-th  recurrence 
values  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  wherein: 

said  fifth  means  additionally  calculates,  when  said  subtracting  means  calculates  the  (i,  j)-th 
compensated  similarity  measure,  an  (i, j)-th  compensated  additional  similarity  measure  da'(i, j)  by  a  linear 
combination  of the  (i, j)-th  and  the  (i, j-1)-th  compensated  similarity  measures  d'(i, j)  and  d'(i, j-1), each  of 
which  is  multiplied  by  a  half  of  the  (i, j)-th  weighting  factor  w(i, j); 

said  sum  calculating  means  (66)  calculating  the  sums  of the  (i, j)-th  group  by  two  sums  which  are  equal 
to  the  (i-1, j)-th  and  the  (i-1,  j-1)-th  recurrence  values f(i-1, j)  and  f(i-1, j-1)  plus  the  (i, j)-th  compensated 
and  weighted  similarity  measure  dw'(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1, j-2)-th 
recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensated  additional  similarity  measure  da'(i, j). 

13.  A  pattern  matching  device  as  claimed  in  Claim  8  or  9,  further  comprising: 
means  (63)  responsive  to  said  first  timing  signal  for  totalizing  said  intervals  of  time  to  provide  a  total 

duration  of  said  first  pattern  U;  and 
means  (62')  for  calculating  a  product  of  said  total  duration  and  said  predetermined  value  6  and  for 

adding  said  product  to  said  overall  similarity  measure  to  provide  said  interpattern  similarity  measure 
D(U, V). 

14.  A  pattern  matching  device  as  claimed  in  Claim  7,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signals  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  of  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1,j-1)-th,  and  the  (i-1,j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  wherein  said  sum  calculating  means  (66)  calculates  the  sums  of  the  (i, j)-th 
group  by  adding  the  (i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j)  to  the  (i-1,  j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1, j),  f(i-1, j-1),  and  f(i-1, j-2),  respectively. 

15.  A  pattern  matching  device  as  claimed  in  Claim  7,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 



first  through  said  I-th  instants  and  with  said  second  timing  signals  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1,j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i,j)-th  pair,  wherein: 

said  second  means  further  comprises  sixth  means  (63,  64)  coupled  to  said  first  means  (33)  for 
calculating,  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  j-th  and  (j-l)-th 
intervector  spacings  in  said  second  timing  sequence  tj  and  tj_1  by  subtracting  the  (j-1)-th  and  the  (j-2)-th 
instants  from  the  j-th  and  the  (j-1)-th  instants,  respectively; 

said  fifth  means  being  further  coupled  to  said  sixth  means  (63,  64)  for  additionally  calculating,  when 
said  subtracting  means  calculates  the  (i, j)-th  compensated  similarity  measure,  an  (i, j)-th  compensated 
additional  similarity  measure  da'(i, j)  by  a  linear  combination  of  the  (i, j)-th  and  the  (i-1)-th  compensated 
similarity  measures  d'(i, j)  and  d'(i, j-1)  to  which  the  (i, j)-th  weighting  factor  w(i, j)  is  proportionally 
distributed  in  proportion  to  the  j-th  and  the  (j-1)-th  intervector  spacings  tj  and  tj_1,  respectively; 

said  sum  calculating  means  (66)  calculating  the  sums  of the  (i, j)-th  group  by  two  sums  which  are  equal 
to  the  (i-1, j)-th  and  the  (i-1,  j-1)-th  recurrence  values  f(i-1, j)  and f(i-1, j-1 )  plus the  (i, j)-th  compensated 
and  weighted  similarity  measure  dw'(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1, j-2)-th 
recurrence  value  f(i-1,  j-2)  plus  the  (i,  j)-th  compensated  additional  similarity  measure  da'(i,  j). 

16.  A  pattern  matching  device  as  claimed  in  Claim  7,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  wherein: 

said  fifth  means  is  for  additionally  calculating,  when  said  subtracting  means  calculates  the  (i, j)-th 
compensated  similarity  measure,  an  (i,  j)-th  compensated  additional  similarity  measure  d,'(i,  j)  by  a  linear 
combination  of  the  (i, j)-th  and  the  (i,  j-1)-th  compensated  similarity  measures  d'(i, j)  and  d'(i, j-1),  each  of 
which  is  multiplied  by  a  half  of  the  (i, j)-th  weighting  factor  w(i, j); 

said  sum  calculating  means  (66)  calculating  the  sums  of  the  (i, j)-th  group  by  two  sums  which  are  equal 
to  the  (i-1, j)-th  and  the  (i-1,  j-1)-th  recurrence  values  f(i-1, j)  and  f(i-1,  j-1)  plus  the  (i,  j)-th  compensated 
and  weighted  similarity  measure  dw'(i, j),  respectively,  and  a  sum  which  is  equal  to  the  (i-1, j-2)-th 
recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensate  additional  similarity  measure  da'(i, j). 

17.  A  pattern  matching  device  as  claimed  in  any one  of  Claims  14  to  16,  wherein  said  third  means 
further  comprises  additional  means  (56,  71)  responsive  to  said  overflow  signal  for  keeping  generating  by 
said  first  means  of  said  first  and  said  second  timing  signals  in  progress  and  for  discontinuing  said 
generation  if  said  overflow  signal  always  takes  and  does  not  always  take  a  predetermined  one  of  said  first 
and  said  second  signal  values  throughout  at  least  one  of  the  intervals  of  time,  respectively,  said 
predetermined  one  signal  value  being  said  first  and  said  second  signal  values  when  said  extremum  is  a 
minimum  and  a  maximum,  respectively. 

18.  A  pattern  matching  device  as  claimed  in  Claim  17,  wherein  said  additional  means  comprises: 
means  for  generating  a  sequence  of  timed  pulses  at  the  beginnings  of  said  intervals  of  time, 

respectively; 
means  (56)  responsive  to  said  overflow  signal  for  producing  a  pulse  signal  only  when  said  overflow 

signal  does  not  always  take  said  predetermined  one  signal  value  throughout  each  of  said  intervals  of  time; 
output  switching  means  (71)  responsive  to  each  of  said  timed  pulses  for  switching  an  output  signal 

thereof  from  a  first  level  to  a  second  level,  said  output  switching  means  being  further  responsive  to  said 
pulse  signal  for  switching  said  output  signal  from  said  second  level  back  to  said  first  level;  and 

signal  pulse  producing  means  responsive  to  the  output  signal  of  said  first level  for  producing  one  of 
said  timed  pulses  as  a  signal  pulse  for  discontinuing  said  generation,  said  signal  pulse  producing  means 
being  further  responsive  to  the  output  signal  of  said  second  level  for  producing  none  of  said  timed  pulses 
as  said  signal  pulse  to  keep  said  generation  is  progress. 

19.  A  pattern  matching  device  as  claimed  in  any one  of  Claims  14  to  16,  further  comprising: 
means  (63)  responsive  to  said  first  timing  signal  for  calculating  a  total  duration  of  said  first  pattern  U  by 

totalizing  said  intervals  of  time;  and 
means  (62')  for  calculating  said  interpattern  similarity  measure  D(U,  V)  by  calculating  a  product  of  said 

total  duration  and  said  predetermined  value  6  and  by  adding  said  product  to  said  overall  similarity 
measure. 

20.  A  pattern  matching  device  as  claimed  in  Claim  6,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  1-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of 
ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of the  intervals  of time  during 
which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said  prescribed 



number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1,  j)-th,  the  (i-1,  j-1)-th,  and 
the  (i-1,  j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th 
pair,  wherein  said  third  means  calculates  said  recurrence  formula  with  the  results  of  calculation  given, 
when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  by  three  sums  of  an  (i,  j)-th 
group  which  are  equal  to  the  (i-1, j)-th,  the  (i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1, j), 
f(i-1, j-1),  and  f(i-1, j-2)  plus  the  (i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j), 
respectively. 

21.  A  pattern  matching  device  as  claimed  in  Claim  6,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of 
ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of the  intervals  of  time  during 
which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said  prescribed 
number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the  (i-1, j-1)-th,  and 
the  (i-1,  j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are  indicative  of the  (i,  j)-th 
pair,  wherein: 

said  second  means  further  comprises  sixth  means  (63,  64)  coupled  to  said  first  means  for  calculating, 
when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  j-th  and  (j-1)-th  intervector 
spacings  of  said  second  timing  sequence  tj  and  tj-1  by  subtracting  the  (j-1)-th  and  the  (j-2)-th  instants  from 
the  j-th  and  the  (j-1)-th  instants,  respectively; 

said  fifth  means  being  further  coupled  to  said  sixth  means  for  additionally  calculating,  when  said 
subtracting  means  calculates  the  (i, j)-th  compensated  similarity  measure,  an  (i, j)-th  compensated 
additional  similarity  measure  da'(i,  j)  by  a  linear  combination  of  the  (i,  j)-th  and  the  (i,  j-1 )-th  compensated 
similarity  measures  d'(i, j)  and  d'(i, j-1)  to  which  the  (i, j)-th  weighting  factor  w(i, j)  is  proportionally 
distributed  in  proportion  to  the  j-th  and  the  (j-1)-th  intervector  spacings  tj  and  tj-,,  respectively; 

said  third  means  calculating  said  recurrence  formula  with  the  results  of  calculation  given,  when  said 
first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  by  three  sums  of  an  (i, j)-th  group,  two 
of  which  are  equal  to  the  (i-1, j)-th  and  the  (I-1,j-1)-th  recurrence  values  f(i-1,j)  and  f(i-1, j-1)  plus  the 
(i,  j)-th  compensated  and  weighted  similarity  measure  dw'(i,  j),  respectively,  and  one  of  which  is equal  to 
the  (i-1, j-2)-th  recurrence  value  f(i-1,  j-2)  plus  the  (i,  j)-th  compensated  additional  similarity  measure 
da'(i, j). 

22.  A  pattern  matching  device  as  claimed  in  Claim  6,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of 
ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of  the  intervals  of  time  during 
which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said  prescribed 
number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the  (i-1,  j-1)-th,  and 
the  (i-1,  j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th 
pair,  wherein: 

said  fifth  means  is  for  additionally  calculating,  when  said  subtracting  means  calculates  the  (i, j)-th 
compensated  similarity  measure,  an  (i, j)-th  compensated  additional  similarity  measure  da'(i, j)  by  a  linear 
combination  of  the  (i, j)-th  and  the  (i,  j-1)-th  compensated  similarity  measures  d'(i, j)  and  d'(i,j-1),  each  of 
which  is  multiplied  by  a  half  of  the  (i, j)-th  weighting  factor  w(i, j); 

said  third  means  calculating  said  recurrence  formula  with  the  results  of  calculation  given,  when  said 
first  and  said  second  timing  signals  are  indicative  of  the  (i,  j)-th  pair,  by  three  sums  of  an  (i,  j)-th  group,  two 
of  which  are  equal  to  the  (i-1, j)-th  and  the  (i-1, j-1)-th  recurrence  values  f(i-1, j)  and  f(i-1, j-1)  plus  the 
(i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j),  respectively,  and  one  of  which  is  equal  to 
the  (i-1, j-2)-th  recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensated  additional  similarity  measure 
da'(i,  j). 

23.  A  pattern  matching  device  as  claimed  in  Claim  1,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  wherein: 

said  second  means  further  comprises  sixth  means  (63, 64)  coupled  to  said  fourth  means  for  calculating, 
when  said  fourth  means  calculates  the  (i, j)-th  weighting  factor,  an  (i, j)-th  compensation  factor  by 
multiplying  the  (i,  j)-th  weighting  factor  w(i,  j)  by  a  predetermined  value  δ; 

said  fifth  means  being  further  coupled  to  said  sixth  means  for  calculating,  when  said  fourth  means 
calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  weighted  similarity  measure  dw(i, j)  by 
multiplying  the  (i, j)-th  intervector  similarity  measure  d(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j)  and  for 
subtracting  the  (i,  j)-th  compensation  factor  from  the  (i,  j)-th  weighted  similarity  measure  dw(i,  j)  to  provide 
an  (i, j)-th  compensated  ahd  weighted  similarity  measure  dw'(i, j)  as  the  (i, j)-th  elementary  similarity 
measure; 



said  third  means  calculating  said  recurrence  formula  with  the  results  of  calculation  given,  when  said 
first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  by  three  sums  of  an  (i, j)-th  group 
which  are  equal  to  the  (i-1, j)-th,  the  (i-1,  j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  f(i-1, j),  f(i-1, j-1), 
and  f(i-1, j-2)  plus  the  (i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j),  respectively; 

said  overall  similarity  measure  being  related  to  an  interpattern  similarity  measure  D(U, V) 
representative  of  whether  said  first  and  said  second  patterns  U  and  V  are  similar  or  dissimilar to  each  other. 

24.  A  pattern  matching  device  as  claimed  in  Claim  1,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of  the  intervals  of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1, j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  wherein: 

said  second  means  further  comprises: 
sixth  means  (63)  coupled  to  said  first  means  for  calculating,  when  said  first  and  said  second  timing 

signals  are  indicative  of  the  (i, j)-th  pair,  j-th  and  (j-l)-th  intervector  spacings  in  said  second  timing 
sequence  tj  and  tj-1  by  subtracting  the  (j-1)-th  and  the  (j-2)-th  instants  from  the  j-th  and  the  (j-1)-th  instants, 
respectively;  and 

seventh  means  (64)  coupled  to  said  fourth  means  for  calculating,  when  said  fourth  means  calculates 
the  (i, j)-th  weighting  factor,  an  (i, j)-th  compensation  factor  by  multiplying  the  (i, j)-th  weighting  factor 
w(i, j)  by  a  predetermined  value  δ; 

said  fifth  means  being  further  coupled  to  said  sixth  means  for  calculating,  when  said  fourth  means 
calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  weighted  similarity  measure  dw(i, j)  by 
multiplying  the  (i, j)-th  intervector  similarity  measure  d(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j)  and  an 
(i, j)-th  additional  similarity  measure  da(i, j)  by  a  linear  combination  of  the  (i, j)-th  and  the  (i, j-1)-th 
intervector  similarity  measures  d(i,j)  and  d(i,j-1)  to  which  the  (i, j)-th  weighting  factor  w(i, j)  is 
proportionally  distributed  in  proportion  to  the  j-th  and  the  (j-1)-th  intervector  spacings  tj  and  tj-1, 
respectively,  said  fifth  means  being  still  further  coupled  to  said  seventh  means  for  subtracting,  when  said 
fourth  means  calculates  the  (i,  j)-th  intervector  similarity  measure,  the  (i,  j)-th  compensation  factor  from  the 
(i,  j)-th  weighted  similarity  measure  dw(i,  j)  and  the  (i,  j)-th  additional  similarity  measure  da(i,  j)  to  provide 
an  (i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j)  as  the  (i, j)-th  elementary  similarity 
measure  and  an  (i, j)-th  compensated  additional  similarity  measure  da'(i, j),  respectively; 

said  third  means  calculating  said  recurrence  formula  with  the  results  of  calculation  given,  when  said 
first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  by  three  sums  of  an  (i, j)-th  group,  two 
of  which  are  equal  to  the  (i-1,  j)-th  and  the  (i-1,  j-1)-th  recurrence  values  f(i-1,  j)  and  f(i-1,  j-1)  plus  the 
(i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j),  respectively,  and  one  of  which  is  equal  to 
the  (i-1, j-2)-th  recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensated  additional.similarity  measure 
da'(i, j); 

said  overall  similarity  measure  being  related  to  an  interpattern  similarity  measure  D(U, V) 
representative  of  whether  said  first  and  said  second  patterns  U  and  V  are  similar  or  dissimilar  to  each  other. 

25.  A  pattern  matching  device  as  claimed  in  Claim  1,  said  first  means  (33)  generating  said  first  and  said 
second  timing  signals  with  said  first  timing  signal  rendered  ascendingly  consecutively  indicative  of  said 
first  through  said  I-th  instants  and  with  said  second  timing  signal  rendered  successively  indicative  of  a 
plurality  of  ascendingly  consecutive  instants  in  said  second  timing  sequence  within  each  of the intervals of 
time  during  which  said  first  timing  signal  indicates  one  of  the  instants  in  said  first  timing  sequence,  said 
prescribed  number  being  three,  said  previously  calculated  recurrence  values  being  the  (i-1, j)-th,  the 
(i-1,  j-1)-th,  and  the  (i-1, j-2)-th  recurrence  values  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i, j)-th  pair,  wherein: 

said  second  means  further  comprises  sixth  means  (63)  coupled  to  said  fourth  means  for  calculating, 
when  said  fourth  means  calculates  the  (i, j)-th  weighting  factor,  an  (i, j)-th  compensation  factor  by 
multiplying  the  (i, j)-th  weighting  factor  w(i, j)  by  a  predetermined  value  δ; 

said  fifth  means  being  further  coupled  to  said  sixth  means  for  calculating,  when  said  fourth  means 
calculates  the  (i, j)-th  intervector  similarity  measure,  an  (i, j)-th  weighted  similarity  measure  dw(i, j)  by 
multiplying  the  (i, j)-th  intervector  similarity  measure  d(i, j)  by  the  (i, j)-th  weighting  factor  w(i, j)  and  an 
(i, j)-th  additional  similarity  measure  da(i, j)  by  a  linear  combination  of  the  (i, j)-th  and  the  (i,  j-1)-th 
intervector  similarity  measures  d(i, j)  and  d(i, j-1),  each  of  which  is  multiplied  by  a  half  of  the  (i, j)-th 
weighting  factor  w(i, j),  and  for  subtracting  the  (i, j)-th  compensation  factor  from  the  (i, j)-th  weighted 
similarity  measure  dw(i, j)  and  the  (i, j)-th  additional  similarity  measure  da(i, j),  to  provide  an  (i, j)-th 
compensated  and  weighted  similarity  measure  dw'(i, j)  as  the  (i,  j)-th  elementary  similarity  measure  and  an 
(i,  j)-th  compensated  additional  similarity  measure  da'(i,  j),  respectively; 

said  third  means  calculating  said  recurrence  formula  with  the  results  of  calculation  given,  when  said 
first  and  said  second  timing  signals  are  indicative  of  the  (i, j)-th  pair,  by  three  sums  of  an  (i, j)-th  group,  two 
of  which  are  equal  to  the  (i-1,j)-th  and  the  (i-1, j-1)-th  recurrence  values  f(i-1,j)  and  f(i-1, j-1)  plus  the 
(i, j)-th  compensated  and  weighted  similarity  measure  dw'(i, j),  respectively,  and  one  of  which  is  equal  to 



the  (i-1, j-2)-th  recurrence  value  f(i-1, j-2)  plus  the  (i, j)-th  compensated  additional  similarity  measure 
da'(i, j); 

said  overall  similarity  measure  being  related  to  an  interpattern  similarity  measure  D(U, V) 
representative  of whether  said  first  and  said  second  patterns  U  and  V  are  similar  or  dissimilar  to  each  other. 

26.  A  pattern  matching  device  as  claimed  in  any one  of  Claims  20  to  25,  wherein  said  third  means 
comprises: 

means  (62',  41,  66,  67, 43)  responsive  to  said  first  and  said  second  timing  signals  and  to  the  (i, j)-th 
elementary  similarity  measures  for  calculating,  when  said  first  and  said  second  timing  signals  are 
indicative  of  the  (i,  j)-th  pair  and  consequently  when  said  recurrence  formula  gives  the  (i,  j)-th  recurrence 
value  f(i, j),  the  three  sums  of  the  (i, j)-th  group; 

means  (66)  responsive  to  the  three  sums  of  the  (i,  j)-th  group  for  producing  an  overflow  signal  which 
takes  first,  second,  and  third  signal  values  when  each  of the  three  sums  of  the  (i,  j)-th  group  is  greater than  a 
first  preselected  value,  is  less  than  a  second  preselected  value,  and  is  an  (i,  j)-th  restricted  sum  which,  in 
turn,  is  neither  greater  than  said  first  preselected  value  nor  less  than  said  second  preselected  value, 
respectively;  and 

means  (67)  responsive  to  said  overflow  signal  for  providing  each  of  the  results  of  calculation  for  the 
(i,  j)-th  recurrence  value  f(i,  j)  by  said  first  and  said  second  preselected  values  and  the  (i,  j)-th  restricted  sum 
when  said  overflow  signal  takes  said  first  through  said  third  signal  values,  respectively. 

27.  A  pattern  matching  device  as  claimed  in  Claim  26,  further  comprising  additional  means  (56,  71) 
responsive  to  said  overflow  signal  for  keeping  generation  by  said  first  means  of  said  first  and  said  second 
timing  signals  in  progress  and  for  discontinuing  said  generation  if  said  overflow  signal  always  takes  and 
does  not  always  take  a  predetermined  one  of  said  first  and  said  second  signal  values  throughout  at  least 
one  of  the  intervals  of  time,  respectively,  said  predetermined  one  signal  value  being  said  first  and  said 
second  signal  values  when  said  extremum  is  a  minimum  and  a  maximum,  respectively. 

28.  A  pattern  matching  device  as  claimed  in  Claim  27,  wherein  said  additional  means  comprises: 
means  for  generating  a  sequence  of  timed  pulses  at  the  beginnings  of  said  intervals  of  time, 

respectively; 
means  (56)  responsive  to  said  overflow  signal  for  producing  a  pulse  signal  only  when  said  overflow 

signal  does  not  always  take  said  predetermined  one  signal  value  throughout  each  of  said  intervals of time; 
output  switching  means  (71)  responsive  to  each  of  said  timed  pulses  for  switching  an  output  signal 

thereof  from  a  first  level  to  a  second  level,  said  output  switching  means  being  further  responsive  to  said 
pulse  signal  for  switching  said  output  signal  from  said  second  level  back  to  said  first  level;  and 

signal  pulse  producing  means  responsive  to  the  output  signal  of  said  first  level  for  producing  one  of 
said  timed  pulses  as  a  signal  pulse  for  discontinuing  said  generation,  said  signal  pulse  producing  means 
being  further  responsive  to  the  output  signal  of  said  second  level  for  producing  none  of  said  timed  pulses 
as  said  signal  pulse  to  keep  said  generation  in  progress. 

29.  A  pattern  matching  device  as  claimed  in  any one  of  Claims  20  to  28,  further  comprising: 
means  (63)  responsive  to  said  first timing  signal  for  calculating  a  total  duration  of  said  first  pattern  U  by 

totalizing  said  intervals  of  time;  and 
means  (62')  for  calculating  said  interpattern  similarity  measure  D(U,  V)  by  calculating  a  product  of  said 

total  duration  and  said  predetermined  value  6  and  by  adding  said  product  to  said  overall  similarity 
measure. 

1.  Vorrichtung  zum  Ermitteln  der  Übereinstimmung  von  Mustern  und  zum  Berechnen  eines 
Gesamtähnlichkeitsmaßes  zwischen  einem  ersten  Muster  U,  das  von  einer  ersten  Vektorfolge  von  ersten 
bis  I-ten  Vektoren  repräsentiert  wird,  die  jeweils  zu  ersten  bis  I-ten  Zeitpunkten  positioniert  sind,  als  erste 
Zeitfolge,  und  einem  zweiten  Muster  V,  das  von  einer  zweiten  Vektorfolge  von  ersten  bis  J-ten  Vektoren 
repräsentiert  wird,  die  jeweils  zu  ersten  bis  J-ten  Zeitpunkten  positioniert  sind,  als  zweite  Zeitfolge,  wobei 
die  Vorrichtung  eine  erste  Einrichtung  (33)  zum  Erzeugen  von  ersten  und  zweiten  Zeitsignalen  (i, j) 
aufweist,  die  zu  einer  Zeit  ein  Paar  von  Zeitpunkten  in  der  ersten  bzw.  der  zweiten  Zeitfolge  anzeigen,  wobei 
das  Paar  von  einem  (1, 1 )-ten  Paar  der  ersten  Zeitpunkte  der  jeweiligen  Zeitfolgen  über  eine  (i,  j)-tes  Paar 
der  i-ten  und  der  j-ten  Zeitpunkte  schließlich  bis  zu  einem  (I,  J)-ten  Paar  der  I-ten  und  der  J-ten  Zeitpunkte 
variiert,  wobei  i undizwei  ganze  Zahlen  zwischen  1  und  I  bzw.  zwischen  1  und  J repräsentieren,  eine  auf  die 
ersten  und  zweiten  Zeitsignale  ansprechende  zweite  Einrichtung  (34, 38, 39)  zum  Berechnen  eines  (i,  j)-ten 
Elementarähnlichkeitsmaßes  für  die  i-ten  und  die  j-ten  Vektoren,  wenn  die  ersten  und  zweiten  Zeitsignale 
das  (i, j)-te  Paar  anzeigen,  und  eine  auf  die  ersten  und  zweiten  Zeitsignale  und  auf  die  (i,j)-ten 
Elementarähnlichkeitsmaße  ansprechende  dritte  Einrichtung  (41, 42, 43)  zum  iterativen  Berechnen  einer 
Rekursionsformel,  die  sukzessive  mehrere  Rekursionswerte  gibt,  wobei  die  Rekursionsformel  dann,  wenn 
die  ersten  und  zweiten  Zeitsignale  das  (i,  j)-te  Paar  anzeigen,  den  (i,  j)-ten  Wert  f(i,  j)  der  Rekursionswerte 
aufgrund  eines  Extremums  von  mehreren  Berechnungsergebnissen  gibt,  die  jeweils  unter  Verwendung 
einer  bestimmten  Zahl  von  zuvor  berechneten  Rekursionswerten  und  mindestens  des  (i,  j)-ten 
Elementarähnlichkeitsmaßes  berechnet  werden,  wobei  die  Rekursionsformel  schließlich  durch  den 
(I,  J)-ten  Wert  f(I,  J)  des  Rekursionswertes  das  Gesamtähnlichkeitsmaß  ergibt,  dadurch  gekennzeichnet, 



daß  die  Vektoren der  ersten  und  zweiten  Vektorfolgen  jeweils  extrahierte  Vektoren  sind,  die  in  variablen 
Zeitintervallen  angeordnet  sind,  und  daß  die  zweite  Einrichtung  (34,  38,  39)  aufweist: 

eine  mit  der  ersten  Einrichtung  (33)  verbundene  vierte  Einrichtung  (34, 38)  zum  Berechnen,  wenn  die 
ersten  und  zweiten  Zeitsignale  das  (i,  j)-te  Paar  anzeigen,  eines  (i,  j)-ten  Intervektorähnlichkeitsmaßes  d(i,  j) 
zwischen  den  i-ten  und  j-ten  extrahierten  Vektoren  und  eines  (i, j)-ten  Gewichtsfaktors  w(i, j)  unter 
Verwendung  des  Zeitintervalls  vom  (i-1)-ten  Zeitpunkt  zum  i-ten  Zeitpunkt,  um  näherungsweise  einen  nicht 
erweiterten  Musterabstand  wiederherzustellen  und 

eine  mit  der  vierten  Einrichtung  (34,  38)  verbundene  fünfte  Einrichtung  (39)  zum  Berechnen  des 
(i, j)-ten  Elementarähnlichkeitsmaßes,  wenn  die  vierte  Einrichtung  das  (i, j)-te  Intervektorähnlichkeitsmaß 
und  den  (i, j)-ten  Gewichtsfaktor  berechnet. 

2.  Vorrichtung  nach  Anspruch  1,  wobei  die  fünfte  Einrichtung  (39),  wenn  die  vierte  Einrichtung  (34, 38) 
das  (i,  j)-te  Intervektorähnlichkeitsmaß  berechnet,  ein  (i,  j)-tes  gewichtetes  Ähnlichkeitsmaß  dw(i,  j)  als  das 
(i, j)-te  Elementarähnlichkeitsmaß  berechnet  durch  Multiplizieren  des  (i, j)-ten 
Intervektorähnlichkeitsmaßes  d(i, j)  mit  dem  (i,  j)-ten  Gewichtsfaktor  w(i,  j),  wobei  das 
Gesamtähnlichkeitsmaß  gleich  einem  Intermuster-Ähnlichkeitsmaß  D(U,  V)  zwischen  dem  ersten  Muster  U 
und  dem  zweiten  Muster  V  ist. 

3.  Vorrichtung  nach  Anspruch  2,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und 
wobei  das  zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  der  zweiten  Zeitfolge 
innerhalb  jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  der 
ersten  Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  der  zuvor  berechnete  Rekursionswert  der 
(i-1, j)-te,  der  (i-1,  j-1)-te  und  der  (i-1,  j-2)-te  Rekursionswert  f(i-1, j), f(i-1, j-1)  und  f(i-1, j-2)  ist,  wenn  das  erste 
und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  wobei  die  dritten  Einrichtung  (41,  42,  43)  die 
Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das  erste  und  das  zweite  Zeitsignal 
das  (i,  j)-te  Paar  anzeigen,  durch  drei  Summen  gegeben  werden,  die  jeweils  den  (i-1,  j)ten,  den  (i-1,  j-1)-ten 
und  den  (i-1, j-2)-ten  Rekursionswerten  f(i-1, j),  f(i-1, j-1)  und  f(i-1, j-2)  plus  dem  (i, j)-ten  gewichteten 
Ähnlichkeitsmaß  dw(i, j)  sind. 

4.  Vorrichtung  nach  Anspruch  2,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1, j)-ten,  die  (i-1, j-1 )-ten  und  die  (i-1, j-2)-ten  Rekursionswerte  f(i-1, j),  f(i-1, j-1)  und  f(i-1, j-2)  sind,  wenn 
das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  wobei: 

die  zweite  Einrichtung  ferner  eine  mit  der  ersten  Einrichtung  (33)  verbundene  sechste  Einrichtung  (38) 
aufweist  zum  Berechnen,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  von  j-ten  und 
(-1)-ten  Intervektorabständen  tj  und  tj-1  in  der zweiten  Zeitfolge  durch  zwei  Differenzen,  die  gleich  sind  dem 
j-ten  Zeitpunkt  minus  dem  (j-1)-ten  Zeitpunkt  bzw.  dem  (j-1)-ten  Zeitpunkt  minus  dem  (j-2)-ten  Zeitpunkt, 

die  fünfte  Einrichtung  (39)  ferner  mit  der  sechsten  Einrichtung  (38)  verbunden  ist,  um  zusätzlich,  wenn 
die  vierte  Einrichtung  (34)  das  (i, j)-te  Intervektorähnlichkeitsmaß  berechnet,  ein  (i, j)-tes 
Zusatzähnlichkeitsmaß  da(i, j)  zu  berechnen  durch  eine  Linearkombination  des  (i, j)-ten  und  des  (i, j-1)-ten 
Intervektorähnlichkeitsmaßes  d(i, j)  und  d(i, j-1),  denen  der  (i, j)-te  Gewichtsfaktor  w(i, j)  proportional 
zugeteilt  wird  im  Verhältnis  des  j-ten  bzw.  des  (j-1 )-ten  Intervektorabstandes  tj  bzw.  tj-1, 

die  dritte  Einrichtung  (41, 42, 43)  die  Rekursionsformel  berechnet,  wobei  die  Berechnungsergebnisse, 
wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  von  zwei  Summen  gegeben  werden, 
die  gleich  sind  den  (i-1,j)-ten  bzw.  den  (i-1, j-1)-ten  Rekursionswerten  f(i-1, j)  bzw.  f(i-1, j-1)  plus  dem 
(i,j)-ten  gewichteten  Ähnlichkeitsmaß  dw(i, j)  und  einer  Summe,  die  gleich  ist  dem  (i-1,j-2)-ten 
Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  Zusatzähnlichkeitsmaß  da(i, j). 

5.  Vorrichtung  nach  Anspruch  2,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und 
wobei  das  zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  der  zweiten  Zeitfolge 
innerhalb  jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  eines  der  Intervalle  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist  und  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1, j)-ten,  die  (i-1,  j-1)-ten  und  die  (i-1, j-2)-ten  Rekursionswerte  f(i-1, j),  f(i-1,j-1)  und  f(i-1, j-2)  sind,  wenn 
das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  wobei: 

die  fünfte  Einrichtung  (39)  zusätzlich,  wenn  die  vierte  Einrichtung  (34,  38)  das  (i, j)-te 
Intervektorähnlichkeitsmaß  berechnet,  ein  (i, j)-tes  Zusatzähnlichkeitsmaß  da(i,j)  berechnet  durch  eine 
Linearkombination  des  (i, j)-ten  und  des  (i,  j-1)-ten  Intervektorähnlichkeitsmaßes  d(i,j)  und  d(i,j-1),  die 
jeweils  mit  der  Hälfte  des  (i, j)-ten  Gewichtsfaktors  w(i, j)  multipliziert  werden, 

die  dritte  Einrichtung  (41,  42,  43)  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse, 
wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  durch  zwei  Summen  gegeben  werden, 
die  gleich  sind  den  (i-1, j)-ten  bzw:  (i-1,j-1)-ten  Rekursionswerten  f(i-1,j)  bzw.  f(i-1, j-1)  plus  dem  (i, j)-ten 
gewichteten  Ähnlichkeitsmaß  dw(i, j),  und  einer  Summe,  die  gleich  ist  dem  (i-1, j-2)-ten  Rekursionswert 
f(i-1,j-2)  plus  dem  (i, j)-ten  Zusatzähnlichkeitsmaß  da(i, j). 

6.  Vorrichtung  nach  einem  der  Ansprüche  1  bis  5,  wobei: 



die  zweite  Einrichtung  (34,  38,  39)  ferner  eine  mit  der  vierten  Einrichtung  (34,  38)  verbunden 
Subtraktionseinrichtung  (61)  aufweist  zum  Berechnen  eines  (i,j)-ten  kompensierten  Ähnlichkeitsmaßes 
d'(i, j)  durch  Subtrahieren  eines  vorbestimmten  Wertes  δ  von  dem  (i, j)-ten  Intervektorähnlichkeitsmaß 
d(i, j),  wenn  die  vierte  Einrichtung  das  (i, j)-te  Intervektorähnlichkeitsmaß  berechnet, 

die  fünfte  Einrichtung  (39)  ferner  verbunden  ist  mit  der  Subtraktionseinrichtung  zum  Berechnen  eines 
(i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaßes  dw'(i, j)  als  das  (i,j)-te 
Elementarähnlichkeitsmaß  durch  Multiplizieren  des  (i, j)-ten  kompensierten  Ähnlichkeitsmaßes  d'(i, j)  mit 
dem  (i, j)-ten  Gewichtsfaktor  w(i, j),  wenn  die  Subtraktionseinrichtung  das  (i, j)-te  kompensierte 
Ähnlichkeitsmaß  berechnet, 

und  das  Gesamtähnlichkeitsmaß  mit  einem  Intermuster-Ähnlichkeitsmaß  D(U, V)  verknüpft  ist, 
welches  darstellt,  ob  das  erste  und  das  zweite  Muster  U  und  V  zueinander  ähnlich  oder  nicht  ähnlich  sind. 

7.  Vorrichtung  nach  Anspruch  6,  wobei  die  dritte  Einrichtung  aufweist: 
eine  auf  das  erste  und  das  zweite  Zeitsignal  und  auf  das  (i, j)-te  Elementarähnlichkeitsmaß 

ansprechende  Einrichtung  (62',  41,  66,  67,  43)  zum  Berechnen,  wenn  das  erste  und  das  zweite  Zeitsignal 
das  (i,  j)-te  Paar  anzeigen  und  wenn  infolgedessen  die  Rekursionsformel  den  (i,  j)-ten  Rekursionswert  f(i,  j) 
gibt,  von  mehreren  Summen  einer  (i, j)-ten  Gruppe,  die  jeweils  gleich  sind  dem  zuvor  berechneten 
Rekursionswert  der  bestimmten  Zahl  plus  mindestens  dem  (i, j)-ten  kompensierten  und  gewichteten 
Ähnlichkeitsmaß  dw'(i,  j), 

eine  auf  die  Summen  der  (i, j)-ten  Gruppe  ansprechende  Einrichtung  (66)  zum  Erzeugen  eines 
Überlaufsignals,  das  erste,  zweite  und  dritte  Signalwerte  annimmt,  wenn  jede  der  Summen  der  (i,  j)-ten 
Gruppe  größer  ist  als  ein  erste  vorgewählter  Wert,  kleiner  ist  als  ein  zweite  vorgewählter  Wert  bzw.  eine 
(i,  j)-te  beschränkte  Summe  ist,  die  ihrerseits  weder  größer  ist  als  der  erste  vorgewählte  Wert  noch  kleiner 
ist  als  der  zweite  vorgewählte  Wert,  und 

eine  auf  das  Überlaufsignal  ansprechende  Einrichtung  (67)  zum  Liefern  jedes  der 
Berechnungsergebnisse  für  den  (i, j)-ten  Rekursionswert  f(i,j)  durch den  ersten  und  den  zweiten 
vorgewählten  Wert  und  durch  die  (i,  j)-te  beschränkte  Summe,  wenn  das  Überlaufsignal  jeweils  die  ersten 
bis  dritten  Signalwerte  annimmt. 

8.  Vorrichtung  nach  Anspruch  7,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  der  ersten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  währenddem  das  erste  Zeitsignal  einen  der  Zeitpunkte  der  ersten  Zeitfolge 
anzeigt,  wobei  die  Vorrichtung  ferner  eine  auf  das  Überlaufsignal  ansprechende  Zusatzeinrichtung  (56, 71) 
aufweist  zum  Weiterführen  der  Erzeugung  des  ersten  und  des  zweiten  Zeitsignals  durch  die  erste 
Einrichtung  bzw.  zum  Unterbrechen  dieser  Erzeugung,  wenn  das  Überlaufsignal  während  jeweils 
mindestens  einem  der  Zeitintervaile  immer  bzw.  nicht  immer  einen  bestimmten  Signalwert  der  ersten  und 
zweiten  Signalwerte  annimmt,  wobei  der vorbestimmte  Signalwert  der  erste  bzw.  der  zweite  Signalwert  ist, 
wenn  das  Extremum  ein  Minimum  bzw.  ein  Maximum  ist. 

9.  Vorrichtung  nach  Anspruch  8,  wobei  die  Zusatzeinrichtung  aufweist: 
eine  Einrichtung  zum  Erzeugen  einer  Folge  von  zeitlich  gesteuerten  Impulsen  am  jeweiligen  Beginn  der 

Zeitintervalle, 
eine  auf  das  Überlaufsignal  ansprechende  Einrichtung  (56)  zum  Erzeugen  eines  Impulssignals  nur 

dann,  wenn  das  Überlaufsignal  während  jedem  der  Zeitintervalle  nicht  immer  den  vorbestimmten 
Signalwert  annimmt, 

eine  auf  jeden  der  zeitlich  gesteuerten  Impulse  ansprechende  Ausgangsschalteinrichtung  (71)  zum 
Schalten  ihres  Ausgangssignals  von  einem  ersten  Niveau  auf  ein  zweites  Niveau,  wobei  die 
Ausgangsschalteinrichtung  ferner  auf  das  Impulssignal  anspricht,  um  das  Ausgangssignal  von  dem 
zweiten  Niveau  zurück  auf  das  erste  Niveau  zu  schalten,  und 

eine  auf  das  Ausgangssignal  des  ersten  Niveaus  ansprechende  Signalimpulserzeugungseinrichtung 
zum  Erzeugen  eines  der  zeitlich  gesteuerten  Impulse  als  einen  Signalimpuls  zum  Unterbrechen  der 
Erzeugung  der  Zeitsignale,  wobei  die  Signalimpulserzeugungseinrichtung  ferner  auf  das  Ausgangssignal 
des  zweiten  Niveaus  anspricht,  um  keinen  der  zeitlich  gesteuerten  Impulse  zu  erzeugen  und  die  Erzeugung 
der  Zeitsignale  weiterzuführen. 

10.  Vorrichtung  nach  Anspruch  8  oder  9,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor 
berechneten  Rekursionswerte  die  (i-1, j)-ten,  die  (i-1,j-1)-ten  und  die  (i-1, j-2)-ten  Rekursionswerte  sind, 
wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  und  wobei  die  Summenberechnungs- 
einrinchtung  (66;  56)  die  Summen  der  (i, j)-ten  Gruppe  berechnet  durch  Addieren  des  (i, j)-ten 
kompensierten  und  gewichteten  Ähnlichkeitsmaßes  dw'(i, j)  zu  den  (i-1,  j)-ten,  (i-1,  j-1)-ten  bzw.  (i-1,  j-2)-ten 
Rekursionswerten  f(i-1, j),  f(i-1, j-1 )  bzw.  f(i-1, j-2). 

11.  Vorrichtung  nach  Anspruch  8  oder  9,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor 
berechneten  Rekursionswerte  die  (i-1, j)-ten,  die  (i-1, j-1)-ten  und  die  (i-1, j-2)-ten  Rekursionswerte  sind, 
wenn  das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  und  wobei: 

die  zweite  Einrichtung  ferner  eine  mit  der  ersten  Einrichtung  (33)  verbundene  sechste  Einrichtung  (63, 
64)  aufweist  zum  Berechnen,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  von  j-ten 
bzw.  (j-1)-ten  Intervektorabständen  in  den  zweiten  Zeitfolgen  tj  bzw.  tj-1  durch  Subtrahieren  der  (j-1)-ten 
bzw.  (j-2)-ten  Zeitpunkte  von  den  j-ten  bzw.  (j-1)-ten  Zeitpunkten, 



die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  (63,  64)  verbunden  ist  zum  zusätzlichen 
Berechnen,  wenn  die  Subtraktionseinrichtung  das  (i, j)-te  kompensierte  Ähnlichkeitsmaß  berechnet,  eines 
(i, j)-ten  kompensierten  Zusatzähnlichkeitsmaßes  da'(i, j)  durch  eine  Linearkombination  der  (i, j)-ten  und 
(i, j-1 )-ten  kompensierten  Ähnlichkeitsmaße  d'(i, j)  und  d'(i, j-1),  denen  der  (i, j)-te  Gewichtsfaktor  w(i, j) 
proportional  zugeteilt  wird  im  Verhältnis  zu  den  j-ten  bzw.  (j-1)-ten  Intervektorabständen  tj  bzw.  tj-1, 

die  Summenberechnungseinrichtung  (66)  die  Summen  der  (i,  j)-ten  Gruppe  berechnet  durch  zwei 
Summen,  die  gleich  sind  den  (i-1,  j)-ten  bzw.  (i-1,  j-1)-ten  Rekursionswerten  f(i-1,  j)  bzw.  f(i-1,  j-1)  plus  dem 
(i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i, j),  und  einer  Summe,  die  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j). 

12.  Vorrichtung  nach  Anspruch  8  oder  9,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor 
berechneten  Rekursionswerte  die  (i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  das 
erste  und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  und  wobei: 

die  fünfte  Einrichtung  zusätzlich,  wenn  die  Subtraktionseinrichtung  das  (i, j)-te  kompensierte 
Ähnlichkeitsmaß  berechnet,  ein  (i, j)-tes  kompensiertes  Zusatzähnlichkeitzmaß  da'(i, j)  berechnet  durch 
eine  Linearkombination  der  (i, j)-ten  und  (i, j-1 )-ten  kompensierten  Ähnlichkeitsmaße  d'(i, j)  und  d'(i, j-1), 
von  denen  jedes  mit  einer  Hälfte  des  (i,  j)-ten  Gewichtsfaktors  w(i,  j)  multipliziert  wird, 

die  Summenberechnungseinrichtung  (66)  die  Summen  der  (i, j)-ten  Gruppe  berechnet  durch  zwei 
Summen,  die  gleich  sind  den  (i-1,  j)-ten  bzw.  (i-1,  j-1)-ten  Rekursionswerten  f(i-1,  j)  bzw.  f(i-1,  j-1)  plus  dem 
(i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i, j),  und  einer  Summe,  die  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j). 

13.  Vorrichtung  nach  Anspruch  8  oder  9,  die  ferner  aufweist: 
eine  auf  das  erste  Zeitsignal  ansprechende  Einrichtung  (63)  zum  Aufsummieren  der  Zeitintervalle  zum 

Liefern  einer  Gesamtdauer  des  ersten  Musters  U,  und 
eine  Einrichtung  (62')  zum  Berechnen  eines  Produkts  der  Gesamtdauer  und  des  vorbestimmten  Werts 

5  und zum  Addieren  des  Produkts  zu  dem  Gesamtähnlichkeitsmaß  zum  Liefern  des  Intermuster- 
Ähnlichkeitsmaßes  D(U,  V). 

14.  Vorrichtung  nach  Anspruch  7,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  wobei  die  Summenberechnungseinrichtung  (66) die  Summen  der  (i, j)-ten  Gruppe 
berechnet  durch  Addieren  des  (i,  j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaßes  dw'(i,  j)  zu  dem 
(i-1, j)-ten,  dem  (i-1, j-1)-ten  bzw.  dem  (i-1, j-2)-ten  Rekursionswert  f(i-1, j),  f(i-1, j-1)  bzw.  f(i-1, j-2). 

15.  Vorrichtung  nach  Anspruch  7,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  1-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  ersten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobeiu  die  zuvor  berechneten  Rekursionswerte  die 
(i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  und  wobei: 

die  zweite  Einrichtung  ferner  eine  mit  der  ersten  Einrichtung  (33)  verbundene  sechste  Einrichtung  (63, 
64)  aufweist  zum  Berechnen  von  j-ten  und  (j-1)-ten  Intervektorabständen  in  der  zweiten  Zeitfolge  tj  bzw.  tj-1 
durch  Subtrahieren  der  (j-1 )-ten  bzw.  (j-2)-ten  Zeitpunkte  von  den  j-ten  bzw.  (j-1 )-ten  Zeitpunkten,  wenn  das 
erste  und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen, 

die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  (63,  64)  verbunden  ist  zum  zusätzlichen 
Berechnen,  wenn  die  Subtraktionseinrichtung  das  (i,  j)-te  kompensierte  Ähnlichkeitsmaß  berechnet,  eines 
(i, j)-ten  kompensierten  Zusatzähnlichkeitsmaßes  da'(i, j)  durch  eine  Linearkombination  der  (i, j)-ten  und 
(i, j-1)-ten  kompensierten  Ähnlichkeitsmaße  d'(i, j)  und  d'(i, j-1),  denen  der  (i, j)-te  Gewichtsfaktor  w(i, j) 
proportional  zugeteilt  wird  im  Verhältnis  der  j-ten  bzw.  (j-1)-ten  Intervektorabstände  tj  bzw.  tj-1, 

die  Summenberechnungseinrichtung  (66)  die  Summen  der  (i, j)-ten  Gruppe  berechnet  durch  zwei 
Summen,  die  gleich  sind  dem  (i-1, j)-ten  bzw.  (i-1, j-1)-ten  Rekursionswert  f(i-1, j)  bzw.  f(i-1, j-1)  plus  dem 
(i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i, j),  und  einer  Summe,  die  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j). 

16.  Vorrichtung  nach  Anspruch  7,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  und  wobei: 

die  fünfte  Einrichtung  zusätzlich,  wenn  die  Subtraktionseinrichtung  das  (i,  j)-te  kompensierte 
Ähnlichkeitsmaß  berechnet,  ein  (i, j)-tes  kompensiertes  Zusatzähnlichkeitsmaß  da'(i, j)  berechnet  durch 



eine  Linearkombination  des  (i, j)-ten  und  des  (i,j-1)-ten  kompensierten  Ähnlichkeitsmaßes  d'(i, j)  und 
d'(i, j-1),  von  denen  jedes  mit  einer  Hälfte  des  (i, j)-ten  Gewichtsfaktors  w(i, j)  multipliziert  wird, 

die  Summenberechnungseinrichtung  (66)  die  Summen  der  (i,  j)-ten  Gruppe  berechnet  aus  zwei 
Summen,  die  gleich  sind  den  (i-1, j)-ten  bzw.  (i-1, j-1 )-ten  Rekursionswerten  f(i-1, j)  bzw. f(i-1, j-1)  plus  dem 
(i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i,j),  und  einer  Summe,  die  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j). 

17.  Vorrichtung  nach  einem  der  Ansprüche  14  bis  16,  wobei  die  dritte  Einrichtung  ferner  eine  auf  das 
Überlaufsignal  ansprechende  Zusatzeinrichtung  (56,  71)  aufweist  zum  Weiterführen  der  Erzeugung  des 
ersten  und  des  zweiten  Zeitsignals  durch  die  erste  Einrichtung  bzw.  zum  Unterbrechen  der  Erzeugung, 
wenn  das  Überlaufsignal  während  mindestens  einem  der  Zeitintervalle  immer  bzw.  nicht  immer  einen 
bestimmten  Signalwert  der  ersten  und  zweiten  Signalwerte  annimmt,  wobei  der  vorbestimmte  Signalwert 
der  erste  bzw.  der  zweite  Signalwert  ist,  wenn  das  Extremum  ein  Minimum  bzw.  ein  Maximum  ist. 

18.  Vorrichtung  nach  Anspruch  17,  wobei  die  Zusatzeinrichtung  aufweist: 
eine  Einrichtung  zum  Erzeugen  einer  Folge  von  zeitlich  gesteuerten  Impulsen  an  den  Anfängen  der 

jeweiligen  Zeitintervalle, 
eine  auf  das  Überlaufsignal  ansprechende  Einrichtung  (56)  zum  Erzeugen  eines  Impulssignals  nur 

dann,  wenn  das  Überlaufsignal  während  jedem  der  Zeitintervalle  nicht  immer  den  vorbestimmten 
Signalwert  annimmt, 

eine  auf  jede  der  zeitlich  gesteuerten  Impulse  ansprechende  Ausgangsschalteinrichtung  (71)  zum 
Schalten  ihres  Ausgangssignals  von  einem  ersten  Niveau  auf  ein  zweites  Niveau,  wobei  die 
Ausgangsschalteinrichtung  ferner  auf  das  Impulssignal  anspricht,  um  das  Ausgangssignal  von  dem 
zweiten  Niveau  auf  das  erste  Niveau  zurückzuschalten,  und  - 

eine  auf  das  Ausgangssignal  des  ersten  Niveaus  ansprechende  Signalimpulserzeugungseinrichtung 
zum  Erzeugen  eines  der  zeitlich  gesteuerten  Impulse  als  einen  Signalimpuls  zum  Unterbrechen  der 
Erzeugung  der  Zeitsignale,  wobei  die  Signalimpulserzeugungseinrichtung  ferner  auf  das  Ausgangssignal 
des  zweiten  Niveaus  anspricht,  um  keinen  der  zeitlich  gesteuerten  Impulse  als  den  Signalimpuls  zu 
erzeugen  und  die  Erzeugung  der  Zeitsignale  weiterzuführen. 

19.  Vorrichtung  nach  einem  der  Ansprüche  14  bis  16,  die  ferner  aufweist: 
eine  auf  das  erste  Zeitsignal  ansprechende  Einrichtung  (63)  zum  Berechnen  einer  Gesamtdauer  des 

ersten  Musters  U  durch  Aufsummieren  der  Zeitintervalle,  und 
eine  Einrichtung  (62')  zum  Berechnen  des  Intermuster-Ähnlichkeitsmaßes  D(U,  V)  durch  Berechnen 

eines  Produkts  der  Gesamtdauer  und  des  bestimmten  Wertes  ö  und  durch  Addieren  des  Produkts  zu  dem 
Gesamtähnlichkeitsmaß. 

20.  Vorrichtung  nach  Anspruch  6,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb  jedem 
der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  der  ersten  Zeitfolge 
anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die  (i-1, j)-ten, 
(i-1, j-1)-ten  und  (i-1, j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te 
Paar  anzeigen,  wobei  die  dritte  Einrichtung  die  Rekursionsformel  berechnet  und  die 
Berechnungsergebnisse,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  gegeben 
werden  durch  drei  Summen  einer  (i, j)-ten  Gruppe,  die  gleich  sind  den  (i-1, j)-ten,  (i-1, j-1)-ten  bzw. 
(i-1,j-2)-ten  Rekursionswerten  f(i-1,j),  f(i-1,j-1)  bzw.  f(i-1,j-2)  plus  dem  (i, j)-ten  kompensierten  und 
gewichteten  Ähnlichkeitsmaß  dw'(i, j). 

21.  Vorrichtung  nach  Anspruch  6,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb  jedem 
der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten  Zeitfolge 
anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die  (i-1, j)-ten, 
(i-1, j-1)-ten  und  (i-1, j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te 
Paar  anzeigen,  wobei: 

die  zweite  Einrichtung  ferner  eine  mit  der  ersten  Einrichtung  verbunden  sechste  Einrichtung  (63,  64) 
aufweist  zum  Berechnen  von  j-ten  und  (j-1)-ten  Intervektorabständen  der  zweiten  Zeitfolge  tj  bzw.  tj-1  durch 
Subtrahieren  der  (j-1 )-ten  bzw.  (j-2)-ten  Zeitpunkte  von  den  j-ten  bzw.  (j-1 )-ten  Zeitpunkten,  wenn  das  ersten 
und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen, 

die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  verbunden  ist  zum  zusätzlichen  Berechnen, 
wenn  die  Subtraktionseinrichtung  das  (i, j)-te  kompensierte  Ähnlichkeitsmaß  berechnet,  eines  (i, j)-ten 
kompensierten  Zusatzähnlichkeitsmaßes  da'(i, j)  durch  eine  Linearkombination  der (i, j)-ten  und  (i, j-1)-ten 
kompensierten  Ähnlichkeitsmaße  d'(i,  j)  und  d'(i,  j-1),  denen  der  (i,  j)-te  Gewichtsfaktor  w(i,  j)  proportional 
zugeteilt  wird  im  Verhältnis  der  j-ten  bzw.  (j-1)-ten  Intervektorabstände  tj  bzw.  tj-1, 

die  dritte  Einrichtung  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das  erste 
und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  durch  drei  Summen  einer  (i, j)-ten  Gruppe  gegeben 
werden,  von  denen  zwei  gleich  sind  den  (i-1,  j)-ten  bzw.  (i-1,  j-1)-ten  Rekursionswerten  f(i-1,  j)  bzw.  f(i-1,  j-1) 
plus  dem  (i,  j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i,  j),  und  von  denen  eine  gleich  ist 
dem  (i-1,  j-2)-ten  Rekursionswertf(i-1,  j-2)  plus  dem  (i,  j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i ,  j). 



22.  Vorrichtung  nach  Anspruch  6,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb  jedem 
der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten  Zeitfolge 
anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die  (i-1, j)-ten, 
(i-1,  j-1)-ten  und  (i-1, j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das  (i, j)-te 
Paar  anzeigen,  wobei 

die  fünfte  Einrichtung  zusätzlich,  wenn  die  Subtraktionseinrichtung  das  (i, j)-te  kompensierte 
Ähnlichkeitsmaß  berechnet,  ein  (i, j)-tes  kompensiertes  Zusatzähnlichkeitsmaß  da'(i, j)  berechnet  durch 
eine  Linearkombination  der  (i, j)-ten  und  (i,  j-1)-ten  kompensierten  Ähnlichkeitsmaße  d'(i, j)  und  d'(i, j-1), 
von  denen  jedes  mit  einer  Hälfte  des  (i, j)-ten  Gewichtsfaktors  w(i, j)  multipliziert  wird, 

die  dritte  Einrichtung  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das  erste 
und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  durch  drei  Summen  einer  (i,  j)-ten  Gruppe  gegeben 
werden,  von  denen  zwei  gleich  sind  dem  (i-1, j)-ten  bzw.  (i-1, j-1)-ten  Rekursionswert  f(i-1,  j)·  bzw.  f(i-1,  j-1) 
plus  dem  (i,  j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i,  j),  und  eine  gleich  ist  dem 
(i-1,  j-2)-ten  Rekursionswert  f(i-1,  j-2)  plus  dem  (i,  j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i,  j). 

23.  Vorrichtung  nach  Anspruch  1,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  währen  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  die  ersten  und  zweiten  Zeitsignale  das 
(i, j)-te  Paar  anzeigen,  wobei: 

die  zweite  Einrichtung  ferner  eine  mit  der  vierten  Einrichtung  verbundene  sechste  Einrichtung  (63,64) 
aufweist  zum  Berechnen  eines  (i, j)-ten  Kompensationsfaktors  durch  Multiplizieren  des  (i, j)-ten 
Gewichtsfaktors  w(i,j)  mit  einem  bestimmten  Wert  δ,  wenn  die  vierte  Einrichtung  den  (i, j)-ten 
Gewichtsfaktor  berechnet, 

die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  verbunden  ist  zum  Berechnen,  wenn  die 
vierte  Einrichtung  das  (i, j)-te  Intervektorähnlichkeitsmaß  berechnet,  eines  (i, j)-ten  gewichteten 
Ähnlichkeitsmaßes  dw(i,j)  durch  Multiplizieren  des  (i, j)-ten  Intervektorähnlichkeitsmaßes  d(i, j)  mit  dem 
(i, j)-ten  Gewichtsfaktor  w(i, j)  und  zum  Subtrahieren  des  (i, j)-ten  Kompensationsfaktors  vom  (i, j)-ten 
gewichteten  Ähnlichkeitsmaß  dw(i, j)  zum  Liefern  eines  (i,j)-ten  kompensierten  und  gewichteten 
Ähnlichkeitsmaßes  dw'(i, j)  als  das  (i, j)-te  Elementarähnlichkeitsmaß, 

die  dritte  Einrichtung  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das  erste 
und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  durch  drei  Summen  einer  (i, j)-ten  Gruppe  gegeben 
werden,  die  gleich  sind  dem  (i-1,  j)-ten,  (i-1,  j-1)-ten  bzw.  (i-1,  j-2)-ten  Rekursionswert  f(i-1,  j),  f(i-1,  j-1)  bzw. 
f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß-dw'(i, j), 

das  Gesamtähnlichkeitsmaß  verknüpft  ist  mit  einem  Intermuster-Ähnlichkeitsmaß  D(U,  V),  welches 
darstellt,  ob  das  erste  Muster  U  und  das  zweite  Muster  V  zueinander  ähnlich  oder  nicht  ähnlich  s i n d .  

24.  Vorrichtung  nach  Anspruch  1,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1,  j)-ten,  (i-1,  j-1)-ten  und  (i-1, j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  wobei: 

die  zweite  Einrichtung  ferner  aufweist: 
eine  mit  der  ersten  Einrichtung  verbundene  sechste  Einrichtung  (63)  zum  Berechnen  von  j-ten  und 

(j-1)-ten  Intervektorabständen  in  der  zweiten  Zeitfolge  tj  bzw.  tj-1  durch  Subtrahieren  der  (j-1)-ten  bzw. 
(j-2)-ten  Zeitpunkte  von  den  j-ten  bzw.  (j-1)-ten  Zeitpunkten,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  und 

eine  mit  der  vierten  Einrichtung  verbunden  siebten  Einrichtung  (64)  zum  Berechnen  eines  (i, j)-ten 
Kompensationsfaktors  durch  Multiplizieren  des  (i,  j)-ten  Gewichtsfaktors  w(i,  j)  mit  einem  bestimmten  Wert 
δ,  wenn  die  vierte  Einrichtung  den  (i, j)-ten  Gewichtsfaktor  berechnet, 

wobei  die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  verbunden  ist  zum  Berechnen,  wenn 
die  vierte  Einrichtung  das  (i,  j)-te  Intervektorähnlichkeitsmaß  berechnet,  eines  (i,  j)-ten  gewichteten 
Ähnlichkeitsmaßes  dw(i, j)  durch  Multiplizieren  des  (i,j)-ten  Intervektorähnlichkeitsmaßes  d(i,j)  mit  dem 
(i,j)-ten  Gewichtsfaktor  w(i,j)  und  eines  (i,j)-ten  Zusatzähnlichkeitsmaßes  da(i, j)  durch  eine 
Linearkombination  der  (i, j)-ten  und  (i,  j-1 )-ten  Intervektorähnlichkeitsmaße  d(i, j)  und  d(i, j-1),  denen  der 
(i, j)-te  Gewichtsfaktor  w(i, j)  proportional  zugeteilt  wird  im  Verhältnis  zu  dem  j-ten  bzw.  dem  (j-1)-ten 
Intervektorabstand  tj  bzw.  tj-1,  wobei  die  fünfte  Einrichtung  ferner  mit  der  siebenten  Einrichtung  verbunden 
ist  zum  Subtrahieren,  wenn  die  vierte  Einrichtung  das  (i,  j)-te  Intervektorähnlichkeitsmaß  berechnet,  des 
(i, j)-ten  Kompensationsfaktors  von  dem  (i, j)-ten  gewichteten  Ähnlichkeitsmaß  dw(i, j)  und  dem  (i, j)-ten 
Zusatzähnlichkeitsmaß  da(i, j)  zum  Liefern  eines  (i, j)-ten  kompensierten  und  gewichteten 



Ähnlichkeitsmaßes  dw'(i, j)  als  das  (i, j)-te  Elementarähnlichkeitsmaß  bzw.  eines  (i, j)-ten  kompensierten 
Zusatzähnlichkeitsmaßes  da'  (i,  j), 

die  dritte  Einrichtung  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das  erste 
und  das  zweite  Zeitsignal  das  (i, j)-te  Paar  anzeigen,  von  drei  Summen  einer  (i, j)-ten  Gruppe  gegeben 
werden,  von  denen  zwei  gleich  sind  dem  (i-1,  j)-ten  bzw.  (i-1,  j-1)-ten  Rekursionswert  f(i-1,  j)  bzw.  f(i-1,  j-1) 
plus  dem  (i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i, j),  und  eine  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j), 

das  Gesamtähnlichkeitsmaß  verknüpft  ist  mit  einem  Intermuster-Ähnlichkeitsmaß  D(U,  V),  welches 
darstellt,  ob  das  erste  Muster  U  und  das  zweite  Muster  V  zueinander  ähnlich  sind  oder  nicht  ähnlich  sind. 

25.  Vorrichtung  nach  Anspruch  1,  wobei  die  erste  Einrichtung  (33)  das  erste  und  das  zweite  Zeitsignal 
erzeugt,  wobei  das  erste  Zeitsignal  konsekutiv  ansteigt  und  die  ersten  bis  I-ten  Zeitpunkte  anzeigt  und  das 
zweite  Zeitsignal  sukzessive  mehrere  konsekutiv  ansteigende  Zeitpunkte  in  der  zweiten  Zeitfolge  innerhalb 
jedem  der  Zeitintervalle  anzeigt,  während  dem  das  erste  Zeitsignal  einen  der  Zeitpunkte  in  der  ersten 
Zeitfolge  anzeigt,  wobei  die  bestimmte  Zahl  drei  ist,  wobei  die  zuvor  berechneten  Rekursionswerte  die 
(i-1, j)-ten,  (i-1, j-1 )-ten  und  (i-1,  j-2)-ten  Rekursionswerte  sind,  wenn  das  erste  und  das  zweite  Zeitsignal  das 
(i, j)-te  Paar  anzeigen,  wobei 

die  zweite  Einrichtung  ferner  eine  mit  der  vierten  Einrichtung  verbundene  sechste  Einrichtung  (63) 
aufweist  zum  Berechnen  eines  (i, j)-ten  Kompensationsfaktors  durch  Multiplizieren  des  (i, j)-ten 
Gewichtsfaktors  w(i,  j)  mit  einem  bestimmten  Wert  δ,  wenn  die  vierte  Einrichtung  den  (i,  j)-ten 
Gewichtsfaktor  berechnet, 

die  fünfte  Einrichtung  ferner  mit  der  sechsten  Einrichtung  verbunden  ist  zum  Berechnen,  wenn  die 
vierte  Einrichtung  das  (i,j)-te  Intervektorähnlichkeitsmaß  berechnet,  eines  (i,j)-ten  gewichteten 
Ähnlichkeitsmaßes  dw(i, j)  durch  Multiplizieren  des  (i, j)-ten  Intervektorähnlichkeitsmaßes  d(i, j)  mit  dem 
(i,j)-ten  Gewichtsfaktor  w(i,j)  und  eines  (i,j)-ten  Zusatzähnlichkeitsmaßes  da(i, j)  durch  eine 
Linearkombination  der  (i, j)-ten  und  (i,  j-1)-ten  Intervektorähnlichkeitsmaße  d(i, j),  und  d(i,j-1),  von  denen 
jedes  mit  einer  Hälfte  des  (i,  j)-ten  Gewichtsfaktors  w(i,  j)  multipliziert  wird,  und  zum  Subtrahieren  des 
(i, j)-ten  Kompensationfaktors  von  dem  (i, j)-ten  gewichteten  Ähnlichkeitsmaß  dw(i, j)  und  dem  (i, j)-ten 
Zusatzähnlichkeitsmaß  da(i, j)  zum  Liefern  eines  (i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeits- 
maßes  dw'(i,  j)  als  das  (i,  j)-te  Elementarähnlichkeitsmaß  bzw.  eines  (i,  j)-ten  kompensierten  Zusatzähnlich- 
keitsmaßes  d8'(i, j), 

die  dritte  Einreichung  die  Rekursionsformel  berechnet  und  die  Berechnungsergebnisse,  wenn  das 
erste  und  das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen,  von  drei  Summen  einer  (i,  j)-ten  Gruppe  gegeben 
werden,  von  denen  zwei  gleich  sind  dem  (i-1, j)-ten  bzw.  (i-1,  j-1)-ten  Rekursionswert  f(i-1, j)  bzw.  f(i-1, j-1) 
plus  dem  (i, j)-ten  kompensierten  und  gewichteten  Ähnlichkeitsmaß  dw'(i,j),  und  eine  gleich  ist  dem 
(i-1, j-2)-ten  Rekursionswert  f(i-1, j-2)  plus  dem  (i, j)-ten  kompensierten  Zusatzähnlichkeitsmaß  da'(i, j), 

das  Gesamtähnlichkeitsmaß  verknüpft  ist  mit  einem  Intermuster-Ähnlichkeitsmaß  D(U,  V),  welches 
darstellt,  ob  das  erste  Muster  U  und  das  zweite  Muster  V  zueinander  ähnlich  sind  oder  nicht  ähnlich  sind. 

26.  Vorrichtung  nach  einem  der  Ansprüche  20  bis  25,  wobei  die  dritte  Einrichtung  aufweist: 
eine  auf  das  erste  und  das  zweite  Zeitsignal  und  die  (i,  j)-ten  Elementarähnlichkeitsmaße  ansprechende 

Einrichtung  (62',  41,  66,  67,  43)  zum  Berechnen  der  drei  Summen  der  (i,  j)-ten  Gruppe,  wenn  das  erste  und 
das  zweite  Zeitsignal  das  (i,  j)-te  Paar  anzeigen  und  wenn  infolgedessen  die  Rekursionsformel  den  (i,  j)-ten 
Rekursionswert  f(i, j)  ergibt, 

eine  auf  die  drei  Summen  der  (i, j)-ten  Gruppe  ansprechende  Einrichtung  (66)  zum  Erzeugen  eines 
Überlaufsignals,  das  erste,  zweite  und  dritte  Signalwerte  annimmt,  wenn  jede  der  drei  Summen  der 
(i, j)-ten  Gruppe  größer  ist  als  ein  erster  vorgewählter  Wert,  kleiner  ist  als  ein  zweiter  vorgewählter  Wert 
bzw.  eine  (i,  j)-te  beschränkte  Summe  ist,  die  ihrerseits  weder  größer  als  der  erste  vorgewählte  Wert  noch 
kleiner  als  der  zweite  vorgewählte  Wert  ist,  und 

eine  auf  das  Überlaufsignal  ansprchende  Einrichtung  (67)  zum  Liefern  jedes  der 
Berechnungsergebnisse  für  den  (i,j)-ten  Rekursionswert  f(i, j)  durch  den  ersten  und  den  zweiten 
vorgewählten  Wert  und  durch  die  (i,  j)-te  beschränkte  Summe,  wenn  das  Überlaufsignal  jeweils  die  ersten 
bis  dritten  Signalwerte  annimmt. 

27.  Vorrichtung  nach  Anspruch  26,  die  ferner  eine  auf  das  Überlaufsignal  ansprechende 
Zusatzeinrichtung  (56,  71)  aufweist  zum  Weiterführen  der  Erzeugung  des  ersten  und  des  zweiten 
Zeitsignals  durch  die  erste  Einrichtung  bzw.  zum  Unterbrechen  der  Erzeugung,  wenn  das  Überlaufsignal 
während  mindestens  einem  der  Zeitintervalle  immer  bzw.  nicht  immer  einen  bestimmten  Signalwert  des 
ersten  und  des  zweiten  Signalwerts  annimmt,  wobei  der  vorbestimmte  Signalwert  der  erste  Signalwert 
bzw.  der  zweite  Signalwert  ist,  wenn  das  Extremum  ein  Minimum  bzw.  ein  Maximum  ist. 

28.  Vorrichtung  nach  Anspruch  27,  wobei  die  Zusatzeinrichtung  aufweist: 
eine  Einrichtung  zum  Erzeugen  einer  Folge  von  zeitlich  gesteuerten  Impulsen  jeweils  an  den  Anfängen 

der  Zeitintervalle, 
eine  auf  das  Überlaufsignal  ansprechende  Einrichtung  (56)  zum  Erzeugen  eines  Impulssignals  nur 

dann,  wenn  das  Überlaufsignal  während  jedem  der  Zeitintervalle  nicht  immer  den  vorbestimmten 
Signalwert  annimmt, 

eine  auf  jeden  der  zeitlich  gesteuerten  Impulse  ansprechende  Ausgangsschalteinrichtung  (71)  zum 
Schalten  ihres  Ausgangssignals  von  einem  ersten  Niveau  auf  ein  zweites  Niveau,  wobei  die 



Ausgangsschalteinrichtung  ferner  auf  das  Impulssignal  anspricht,  um  das  Ausgangssignal  von  dem 
zweiten  Niveau  auf  das  erste  Niveau  zurückzuschalten,  und 

eine  auf  das  Ausgangssignal  des  ersten  Niveaus  ansprechende  Signalimpulserzeugungseinrichtung 
zum  Erzeugen  eines  der  zeitlich  gesteuerten  Impulse  als  einen  Signalimpuls  zum  Unterbrechen  der 
Erzeugung  der  Zeitsignale,  wobei  die  Signalimpulserzeugungseinrichtung  ferner  auf  das  Ausgangssignal 
des  zweiten  Niveaus  anspricht,  um  keinen  der  zeitlich  gesteuerten  Impulse  als  den  Signalimpuls  zu 
erzeugen  und  die  Erzeugung  der  Zeitsignale  weiterzuführen. 

29.  Vorrichtung  nach  einem  der  Ansprüche  20  bis  28,  die  ferner  aufweist: 
eine  auf  das  erste  Zeitsignal  ansprechende  Einrichtung  (63)  zum  Erzeugen  einer  Gesamtdauer  des 

ersten  Musters  U  durch  Aufsummieren  der  Zeitintervalle  und 
eine  Einrichtung  (62')  zum  Berechnen  des  Intermuster-Ähnlichkeitsmaßes  D(U,  V)  durch  Berechnen 

eines  Produkts  aus  der  Gesamtdauer  und  dem  bestimmten  Wert  6  und  durch  Addieren  des  Produkts  zu 
dem  Gesamtähnlichkeitsmaß. 

1.  Dispositif  pour  réaliser  la  concordance  de  formes  afin  de  calculer  une  mesure  de  similarité  globale 
entre  une  première  forme  U  représentée  par  une  première  suite  de  vecteurs  allant  d'un  premier  vecteur  à 
un  1-ième  vecteur  placés  à  des  premier  à  1-ième  instants,  respectivement,  comme  première  séquence  de 
synchronisation  et  une  seconde  forme  V  représentée  par  une  seconde  suite  de  vecteurs  allant  de  premier  à 
J-ième  vecteurs  placés  à  des  premier  à  J-ième  instants,  respectivement,  comme  seconde  séquence  de 
synchronisation,  le  dispositif  comprenant  un  premier  moyen  (33)  pour  générer  des  premier  et  second 
signaux  de  synchronisation  (i,  j)  représentatifs  d'une  paire  d'instants  dans  les  première  et  seconde 
séquences  de  synchronisation  à  un  moment  donné,  respectivement,  avec  la  paire  variant  d'une  (1, 1)-ième 
paire  des  premiers  instants  des  séquences  respectives  de  synchronisation  finalement  jusqu'à  une 
(I,  J)-ième  paire  des  1-ième  et  J-ième  instants  en  passant  par  une  (i,  j)-ième  paire  des  i-ième  et  j-ième 
instants  où  i  et j  représentent  deux  nombres  entiers  entre  1  et  I et  entre  1  et  J,  respectivement,  un  second 
moyen  (34,  38,  39)  répondant  aux  premier  et  second  signaux  de  synchronisation  pour  calculer  une 
(i,  j)-ième  mesure  de  similarité  élémentaire  pour  les  i-ième  et  j-ième  vecteurs  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  et  un  troisième  moyen  (41, 42, 43) 
répondant  aux  premier  et  second  signaux  de  synchronisation  et  à  la  (i,  j)-ième.mesure  de  similarité 
élémentaire  pour  calculer  par  itération  une  formule  de  récurrence  afin  de  donner  successivement  une 
multitude  de  valeurs  de  récurrence,  la  formule  de  récurrence  donnant,  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  la  (i,  j)-ième  valeur  f(i,  j)  des  valeurs 
de  récurrence  par  un  extrême  d'une  multitude  de  résultats  de  calcul  qui  sont  calculés  par  l'utilisation  d'un 
nombre  prescrit  de  valeurs  de  récurrence  antérieurement  calculées  et  au  moins  la  (i,  j)-ième  mesure  de 
similarité  élémentaire,  respectivement,  la  formule  de  récurrence  donnant  finalement  la  mesure  de 
similarité  globale  par  la  (1,  J)-ième  valeur f(l,  J)  des  valeurs  de  récurrence,  caractérisé  en  ce  que  les  vecteurs 
des  première  et  seconde  suites  vectorielles  sont  les  vecteurs  extraits,  respectivement,  qui  sont  disposés 
avec  des  intervalles  de  temps  variables,  et  en  ce  que  le  second  moyen  (34,  38,  39)  comprend: 

un  quatrième  moyen  (34,  38)  couplé  au  premier  moyen  (33)  pour  calculer,  lorsque  les  premier  et 
second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  une  (i,  j)-ième  mesure  de 
similarité  inter-vecteurs  d(i, j)  entre  les  i-ième  et  j-ième  vecteurs  extraits  et  un  (i, j)-ième  facteur  de 
pondération  w(i, j)  par l'utilisation  de  l'intervalle  de  temps  entre  le  (i-1)-ième  instant  et  le  i-ième  instant  de 
manière  à  régénérer  approximativement  une  distance  de  forme  non  étendue;  et 

un  cinquième  moyen  (39)  couplé  au  quatrième  moyen  (34,  38)  pour  calculer,  lorsque  le  quatrième 
moyen  calcule  la  (i, j)-ième  mesure  de  similarité  inter-vecteurs  et  le  (i, j)-ième  facteur  de  pondération,  la 
(i, j)-ième  mesure  de  similarité  élémentaire. 

2.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  1,  dans  lequel  le  cinquième 
moyen  (39)  calcule,  lorsque  le  quatrième  moyen  (34,  38)  calcule  la  (i, j)-ième  mesure  de  similarité 
inter-vecteurs,  une  (i, j)-ième  mesure  de  similarité  pondérée  dw(i,  j)  comme  étant  la  (i,  j)-ième  mesure  de 
similarité  élémentaire  en  multipliant  la  (i,  j)-ième  mesure  de  similarité  inter-vecteurs  d(i,  j)  par  le  (i,  j)-ième 
facteur  de  pondération  w(i, j),  la  mesure  de  similarité  globale  étant  égale  à  une  mesure  de  similarité 
inter-formes  D(U,  V)  entre  les  première  et  seconde  formes  U  et  V. 

3.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  2,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  1-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 
étant  les  (i-1, j)-ième,  (i-1, j-1 )-ième,  et  (i-1, j-2)-ième  valeurs  de  récurrence  f(i-1,  j),  f(i-1,  j-1)  et  f(i-1,  j-2) 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans 
lequel  le  troisième  moyen  (41, 42, 43)  calcule  la  formule  de  récurrence  avec  les  résultats  de  calcul  donnés, 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  par trois 



sommes  qui  sont  égales  aux  (i-1, j)-ième,  (i-1,  j-1)-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  f(i-1,  j), 
f(i-1,j-1),  et  f(i-1, j-2)  plus  la  (i, j)-ième  mesure  de  similarité  pondérée  dw(i, j),  respectivement. 

4.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  2,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  l-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 
étant  les  (i-1, j)-ième,  (i-1,  j-1)-ième,  et  (i-1,  j-2)-ième  valeurs  de  récurrence  f(i-1,  j),  f(i-1,  j-1)  et  f(i-1,  j-2) 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans 
lequel: 

l e   second  moyen  comprend  en  outre  un  sixième  moyen  (38)  couplé  au  premier  moyen  (33)  pour 
calculer,  lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième 
paire,  des  j-ième  et  (j-1 )-ième  espacements  inter-vectoriels  dans  la  seconde  séquence  de  synchronisation  tj 
et  tj_1  par  deux  différences  qui  sont  égales  au  j-ième  instant  moins  le  (j-1)-ième  instant  et  au  (j-l)-ième 
instant  moins  le  (j-2)-ième  instant,  respectivement; 

le  cinquième  moyen  (39)  étant  en  outre  couplé  au  sixième  moyen  (38)  pour  calculer  additionnellement, 
lorsque  le  quatrième  moyen  (34)  calcule  la  (i,j)-ième  mesure  de  similarité  inter-vectorielle,  une  (i,  j)-ième 
mesure  de  similarité  additionnelle  da(i, j)  par  une  combinaison  linéaire  des  (i, j)-ième  et  (i,  j-1)-ième 
mesures  de  similarité  inter-vectorielle  d(i,  j)  et  d(i,  j-1)  pour  lesquelles  le  (i,  j)-ième  facteur  de  pondération 
w(i,  j)  est  proportionnellement  réparti  en  proportion  des  j-ième  et  (j-1)-ième  espacements  inter-vectoriels  tj 
et  tj-1,  respectivement; 

le  troisième  moyen  (41, 42, 43)  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés, 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par 
deux  sommes  qui  sont  égales  aux  (i-1,  j)-ième  et  (i-1,  j-1 )-ième  valeurs  de  récurrence  f(i-1, j)  et  f(i-1,  j-1) 
plus  la  (i,  j)-ième  mesure  de  similarité  pondérée  dw(i,  j),  respectivement,  et  une  somme  qui  est  égale  à  la 
(i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième  mesure  de  similarité  additionnelle  da(i,  j). 

5.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  2,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  l-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  intervalles  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  calculées  antérieurement 
étant  les  (i-1,  j)-ième,  (i-1,  j-1)-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  f(i-1,  j),  f(i-1,  j-1),  et f(i-1,  j-2) 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans 
lequel: 

le  cinquième  moyen  (39)  est  destiné  à  calculer  additionnellement,  lorsque  le  quatrième  moyen  (34, 38) 
calcule  la  (i,  j)-ième  mesure  de  similarité  inter-vectorielle,  une  (i,  j)-ième  mesure  de  similarité  additionnelle 
da(i, j)  par  une  combinaison  linéaire  des  (i,j)-ième  et  (i,  j-1)-ième  mesures  de  similarité  inter-vectorielle 
d(i, j)  et d(i, j-1),  chacune  d'elles  étant  multipliée  par  la  moitié  du  (i, j)-ième  facteur  de  pondération  w(i, j); 

le  troisième  moyen  (41, 42, 43)  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés, 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par 
deux  sommes  qui  sont  égales  aux  (i-1, j)-ième  et  (i-1,  j-1)-ième  valeurs  de  récurrence  f(i-1, j)  et f(i-1, j-1) 
plus  la  (i,  j)-ième  mesure  de  similarité  pondérée  dw(i,  j),  respectivement,  et  une  somme  qui  est  égale  à  la 
(i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième  mesure  de  similarité  additionnelle  da(i,  j). 

6.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  l'une  quelconque  des  revendications  1  à  5, 
dans  lequel: 

le  second  moyen  (34,  38,  39)  comprend  en  outre  un  moyen  de  soustraction  (61)  couplé  au  quatrième 
moyen  (34,  38)  pour  calculer,  lorsque  le  quatrième  moyen  calcule  la  (i, j)-ième  mesure  de  similarité 
inter-vectorielle,  une  (i,j)-ième  mesure  de  similarité  compensée  d'(i,j)  en  soustrayant  une  valeur 
prédéterminée  δ  de  la  (i, j)-ième  mesure  de  similarité  intervectorielle  d(i, j); 

le  cinquième  moyen  (39)  étant  en  outre  couplé  au  moyen  de  soustraction  pour  calculer,  lorsque  le 
moyen  de  soustraction  calcule  la  (i, j)-ième  mesure  de  similarité  compensée,  une  (i, j)-ième  mesure  de 
similarité  compensée  et  pondérée  d'w(i, j)  comme  étant  la  (i, j)-ième  mesure  de  similarité  élémentaire  en 
multipliant  la  (i, j)-ième  mesure  de  similarité  compensée  d'(i, j)  par  le  (i, j)-ième  facteur  de  pondération 
w(i, j); 

la  mesure  de  similarité  globale  étant  liée  à  une  mesure  de  similarité  inter-formes  D(U, V) 
représentative  du  fait  que  les  première  et  seconde  formes  U  et  V  sont  semblables  ou  différentes  l'une  de 
l'autre. 

7.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  6,  caractérisé  en  ce  que  le 
troisième  moyen  comprend: 

un  moyen  (62', 41, 66,  67,  43)  répondant  aux  premier  et  second  signaux  de  synchronisation  et  à  la 
(i,  j)-ième  mesure  de  similarité  élémentaire  pour  calculer,  lorsque  les  premier  et  second  signaux  de 



synchronisation  sont  représentatifs  de  la  (i,j)-ième  paire  et  par  conséquent  lorsque  la  formule  de 
récurrence  donne  la  (i,  j)-ième  valeur  de  récurrence  f(i,  j),  une  multitude  de  sommes  d'un  (i,  j)-ième  groupe 
qui  sont  égales  aux  valeurs  de  récurrence  antérieurement  calculées  du  nombre  prescrit  plus  au  moins  la 
(i, j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i, j)  respectivement; 

un  moyen  (66)  répondant  aux  sommes  du  (i,  j)-ième  groupe  pour  produire  un  signal  de  débordement 
qui  prend  des  première,  seconde  et  troisième  valeurs  de  signal  lorsque  chacune  des  sommes  du  (i,  j)-ième 
groupe  est  supérieure  à  une  première  valeur  présélectionnée  est  inférieure  à  une  seconde  valeur 
présélectionnée  et  est  une  (i,  j)-ième  somme  limitée  qui,  à  son  tour,  n'est  ni  supérieure  à  la  première  valeur 
présélectionnée  ni  inférieure  à  la  seconde  valeur  présélectionnée,  respectivement;  et 

un  moyen  (67)  répondant  au  signal  de  débordement  pour fournir  chacun  des  résultats  du  calcul  pour la 
(i,  j)-ième  valeur  de  récurrence  f(i,  j)  par  les  première  et  seconde  valeurs  présélectionnées  et  la  (i,  j)-ième 
somme  limitée  lorsque  le  signal  de  débordement  prend  les  première  à  troisième  valeurs  de  signal, 
respectivement. 

8.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  7,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  comprenant  en  outre  un  moyen  additionnel  (56, 71)  répondant  au  signal  de  débordement 
pour  maintenir  la  génération  par  le  premier  moyen  des  premier  et  second  signaux  de  synchronisation  en 
cours  et  pour  cesser  ladite  génération  si  le  signal  de  débordement  prend  toujours  et  ne  prend  pas  toujours 
une  valeur  prédéterminée  parmi  les  première  et  seconde  valeurs  de  signal  pendant  au  moins  l'un  des 
intervalles  de  temps,  respectivement,  ladite  valeur  prédéterminée  de  signal  étant  les  première  et  seconde 
valeurs  de  signal  lorsque  l'extrême  est  un  minimum  et  un  maximum,  respectivement. 

9.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  8,  dans  lequel  le  moyen 
additionnel  comprend 

un  moyen  pour  générer  une  séquence  d'impulsions  synchronisées  aux  débuts  des  intervalles  de 
temps,  respectivement; 

un  moyen  (56)  répondant  au  signal  de  débordement  pour  ne  produire  un  signal  impulsionnel  que 
lorsque  le  signal  de  débordement  ne  prend  pas  toujours  ladite  valeur  de  signal  prédéterminée  pendant 
chacun  des  intervalles  de  temps; 

un  moyen  de  commutation  de  sortie  (71)  répondant  à  chacune  des  impulsions  synchronisées  pour 
faire  passer  un  signal  de  sortie  de  celui-ci  d'un  premier  niveau  à  un  second  niveau,  le  moyen  de 
commutation  de  sortie  répondant  en  outre  au  signal  impulsionnel  pour  ramener  le  signal  de  sortie  du 
second  niveau  au  premier  niveau;  et 

un  moyen  de  production  d'impulsions  de  signal  répondant  au  signal  de  sortie  du  premier  niveau  afin 
de  produire  l'une  des  impulsions  synchronisées  à  titre  d'impulsion  de  signal  pour  cesser  la  génération,  le 
moyen  de  production  d'impulsions  de  signal  répondant  en  outre  au  signal  de  sortie  du  second  niveau  pour 
ne  produire  aucune  des  impulsions  synchronisées  pour  maintenir  la  génération  en  cours. 

10.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  8  ou  la  revendication  9,  le 
nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1; j)-ième, 
(i-1,j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans  lequel  le  moyen  de  calcul  de  somme  (66;  56) 
calcule  les  sommes  du  (i, j)-ième  groupe  en  ajoutant  la  (i, j)-ième  mesure  de  similarité  compensée  et 
pondérée  dw'(i,  j)  aux  (i-1,  j)-ième,  (i-1,  j-1)-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  f(i-1, j),  f(i-1,  j-1) 
et f(i-1, j-2),  respectivement. 

11.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  8  ou  la  revendication  9,  le 
nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1,  j)-ième 
(i-1, j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre  un  sixième  moyen  (63,  64)  couplé  au  premier  moyen  (33)  pour 
calculer,  lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième 
paire,  des j-ième  et  (j-1)-ième  espacements  inter-vectoriels  dans  la  seconde  séquence  de  synchronisation  tj 
et tj-1  en  soustrayant  les  (j-1)-ième  et  (j-2)-ième  instants  des j-ième  et  (j-1)-ième  instants,  respectivement; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  (63, 64)  pour  calculer  additionnellement, 
lorsque  le  moyen  de  soustraction  calcule  la  (i, j)-ième  mesure  de  similarité  compensée,  une  (i, j)-ième 
mesure  de  similarité  additionnelle  compensée  d'a(i, j)  par  une  combinaision  linéaire  des  (i, j)-ième  e t  .  
(i,  j-1)-ième  mesures  de  similarité  compensée  d'(i,j)  et  d'(i, j-1)  pour  lesquelles  le  (i, j)-ième  facteur  de 
pondération  w(i, j)  est  proportionnellement  réparti  en  proportion  des  j-ième  et  (j-1)-ième  espacements 
inter-vectoriels  tj  et  tj_1,  respectivement; 

le  moyen  de  calcul  de  somme  (66)  calculant  les  sommes  du  (i,  j)-ième  groupe  par  deux  sommes  qui 
sont  égales  aux  (i-1, j)-ième  et  (i-1,  j-1)-ième  valeurs  de  récurrence  f(i-1, j)  et f(i-1, j-1)  plus  la  (i, j)-ième 
mesure  de  similarité  compensée  et  pondérée  d',(i,  j),  respectivement;  et  une  somme  qui  est  égale  à  la 



(i-1,j-2)-ième  valeur  de  récurrence  f(i-1, j-2)  plus  la  (i,j)-ième  mesure  de  similarité  additionnelle 
compensée  d'a(i, j). 

12.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  8  ou  la  revendication  9,  le 
nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1,  j)-ième, 
(i-1,j-1)-ième  et  (i-1,j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  cinquième  moyen  calcule  additionnellement,  lorsque  le  moyen  de  soustraction  calcule  la  (i,  j)-ième 
mesure  de  similarité  compensée,  une  (i,  j)-ième  mesure  de  similarité  additionnelle  compensée  d'a(i,  j)  par 
une  combinaison  linéaire  des  (i,  j)-ième  et  (i,  j-1)-ième  mesures  de  similarité  compensée  d'(i,  j)  et  d'(i,  j-1), 
chacune  d'elles  étant  multipliée  par  la  moitié  du  (i, j)-ième  facteur  de  pondération  w(i, j); 

le  moyen  de  calcul  de  somme  (66)  calculant  les  sommes  du  (i, j)-ième  groupe  par  deux  sommes  qui 
sont  égales  aux  (i-1,  j)-ième  et  (i-1,  j-1)-ième  valeurs  de  récurrence  f(i-1,  j)  et  f(i-1,  j-1)  plus  la  (i,  j)-ième 
mesure  de  similarité  compensée  et  pondérée  d'w(i,  j),  respectivement,  et  une  somme  qui  est  égale  à  la 
(i-1, j-2)-ième  valeur  de  récurrence  f(i-1, j-2)  plus  la  (i,j)-ième  mesure  de  similarité  additionnelle 
compensée  d'a(i,  j). 

13.  Dispositif  de  concordance  de  formes  selon  la  revendication  8  ou  la  revendication  9,  comprenant  en 
outre: 

un  moyen  (63)  répondant  au  premier  signal  de  synchronisation  pour  totaliser  les  intervalles  de  temps 
afin  de  fournir  une  durée  totale  de  la  première  forme  U;  et 

un  moyen  (62')  pour  calculer  le  produit  de  la  durée  totale  et  de  la  valeur  prédéterminée  δ  et  pour 
ajouter  le  produit  à  la  mesure  de  similarité  globale  afin  de  fournir  la  mesure  de  similarité  inter-formes 
D(U, V). 

14.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  7,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  les  seconds 
signaux  de  synchronisation  rendus  successivement  représentatifs  d'une  multitude  d'instants 
progressivement  consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de 
temps  au  cours  desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première 
séquence  de  synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence 
antérieurement  calculées  étant  les  (i-1, j)-ième,  (i-1,  j-1)-ième,  et  (i-1, j-2)-ième  valeurs  de  récurrence 
lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans 
lequel  le  moyen  de  calcul  de  somme  (66)  calcule  les  sommes  du  (i,  j)-ième  groupe  en  ajoutant  la  (i,  j)-ième 
mesure  de  similarité  compensée  et  pondérée  d'w(i,  j)  aux  (i-1,  j)-ième,  (i-1,  j-1 )-ième  et  (i-1,  j-2)-ième  valeurs 
de  récurrence  f(i-1, j),  f(i-1,j-1)  et  f(i-1, j-2),  respectivement. 

15.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  7,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 

étant  les  (i-1, j)-ième,  (i-1,  j-1 )-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre  un  sixième  moyen  (63,  64)  couplé  au  premier  moyen  (33)  pour 
calculer,  lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième 
paire,  des  j'ième  et  (j-1)-ième  espacements  inter-vectoriels  dans  la  seconde  séquence  de  synchronisation  tj 
et  tj-1  en  soustrayant  les  (j-1 )-ième  et  (j-2)-ième  instants  des  j-ième  et  (j-1)-ième  instants,  respectivement; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  (63, 64)  pour  calculer  additionnellement, 
lorsque  le  moyen  de  soustraction  calcule  la  (i, j)-ième  mesure  de  similarité  compensée,  une  (i, j)-ième 
mesure  de  similarité  additionnelle  compensée  d'a(i, j)  par  une  combinaison  linéaire  des  (i, j)-ième  et 
(i,  j-1)-ième  mesures  de  similarité  compensée  d'(i, j)  et  d'(i,j-1)  pour  lesquelles  le  (i, j)-ième  facteur  de 
pondération  w(i, j)  est  proportionnellement  réparti  en  proportion  des  j-ième  et  (j-1)-ième  espacements 
inter-vectoriels  tj  et  tj-1,  respectivement; 

le  moyen  de  calcul  de  somme  (66)  calculant  les  sommes  du  (i, j)-ième  groupe  par  deux  sommes  qui 
sont  égales  aux  (i-1, j)-ième  et (i-1,  j-1 )-ième  valeurs  de  récurrence  f(i-1, j)  et f(i-1, j-1 )  plus  la  (i, j)-ième 
mesure  de  similarité  compensée  et  pondérée  d'W(i,  j),  respectivement,  et  une  somme  qui  est  égale  à  la 
(i-1, j-2)-ième  valeur  de  récurrence  f(i-1, j-2)  plus  la  (i, j)-ième  mesure  de  similarité  additionnelle 
compensée  d'a(i, j). 

16.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  7,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  1-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  dans  la  seconde  séquence  de  synchronisation  à  l'intérieur  de  chacun  des  intervalles  de  temps 
au  cours  desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence 
de  synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement 



calculées  étant  les  (i-1, j)-ième,  (i-1, j-1 )-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et 
second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  cinquième  moyen  des  destiné  à  calculer  additionnellement,  lorsque  le  moyen  de  soustraction 
calcule  la  (i, j)-ième  mesure  de  similarité  compensée,  une  (i, j)-ième  mesure  de  similarité  additionnelle 
compensée  d'a(i, j)  par  une  combinaison  linéaire  des  (i, j)-ième  et  (i, j-1)-ième  mesures  de  similarité 
compensée  d'(i, j)  et  d'(i,j-1),  chacune  d'elles  étant  multipliée  par  la  moitié  du  (i,j)-ième  facteur  de 
pondération  w(i, j); 

le  moyen  de  calcul  de  somme  (66)  calculant  les  sommes  du  (i,  j)-ième  groupe  par  deux  sommes  qui 
sont  égales  aux  (i-1,  j)  et  (i-1,  j-1)  valeurs  de  récurrence  f(i-1,  j)  et  f(i-1,  j-1)  plus  la  (i,  j)-ième  mesure  de 
similarité  compensée  et  pondérée  d'W(i, j),  respectivement,  et  une  somme  qui  est  égale  à  la  (i-1,  j-2)-ième 
valeur  de  récurrence  f(i-1, j-2)  plus  la  (i, j)-ième  mesure  de  similarité  additionnelle  compensée  d'a(i, j). 

17.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  l'une  quelconque  des  revendications  14  à 
16,  dans  lequel  le  troisième  moyen  comprend  en  outre  un  moyen  additionnel  (56, 71)  répondant  au  signal 
de  débordement  pour  maintenir  la  génération  par  le  premier  moyen  des  premier  et  second  signaux  de 
synchronisation  en  cours  et  pour  arrêter  la  génération  si  le  signal  de  débordement  prend  toujours  et  ne 
prend  pas  toujours  une  valeur  prédéterminée  parmi  les  première  et  seconde  valeurs  de  signal  pendant  au 
moins  l'un  des  intervalles  de  temps,  respectivement,  ladite  valeur  prédéterminée  de  signal  étant  la 
première  et  la  seconde  valeur  de  signal  lorsque  l'extrême  est  un  minimum  et  un  maximum, 
respectivement. 

18.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  17,  dans  lequel  le  moyen 
additionnel  comprend: 

un  moyen  pour  générer  une  suite  d'impulsions  synchronisées  aux  commencement  des  intervalles  de 
temps,  respectivement; 

un  moyen  (56)  répondant  au  signal  de  débordement  pour  ne  produire  un  signal  impulsionnel  que 
lorsque  le  signal  de  débordement  ne  prend  pas  toujours  ladite  valeur  prédéterminée  de  signal  pendant 
chacun  des  intervalles  de  temps; 

un  moyen  de  commutation  de  sortie  (71)  répondant  à  chacune  des  impulsions  synchronisées  pour 
faire  passer  son  signal  de  sortie  d'un  premier  niveau  à  un  second  niveau,  le  moyen  de  commutation  de 
sortie  répondant  en  outre  au  signal  impulsionnel  pour  ramener  le  signal  de  sortie  du  second  niveau  au 
premier  niveau;  et 

un  moyen  de  production  d'impulsions  de  signal  répondant  au  signal  de  sortie  du  premier  niveau  pour 
produire  l'une  des  impulsions  synchronisées  comme  impulsion  de  signal  pour  cesser  la  génération,  le 
moyen  de  production  d'impulsions  de  signal  répondant  en  outre  au  signal  de  sortie  du  second  niveau  pour 
ne  produire  aucune  des  impulsions  synchronisées  comme  impulsion  de  signal  pour  maintenir  ladite 
génération  en  cours. 

19.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  l'une  quelconque  des  revendications  14  à 
16,  comprenant  en  outre: 

un  moyen  (63)  répondant  au  premier  signal  de  synchronisation  pour  calculer  une  durée  totale  de  la 
première  forme  U  en  totalisant  les  intervalles  de  temps;  et 

un  moyen  (62')  pour  calculer  la  mesure  de  similarité  inter-formes  D(U,  V)  en  calculant  le  produit  de  la 
durée  totale et  de  la  valeur  prédéterminée  δ  et  en  additionnant  le  produit  à  la  mesure  de  similarité  globale. 

20.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  6,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'instants  progressivement  consécutifs 
dans  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours  desquels  le 
premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de  synchronisation,  le 
nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1,  j)-ième, 
(i-1,j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans  lequel  le  troisième  moyen  calcule  la  formule 
de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes  d'un  (i,  j)-ième  groupe  qui  sont 
égales  aux  (i-1, j)-ième,  (i-1, j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  f(i-1, j),  f(i-1, j-1),  et 
f(i-1, j-2)  plus  la  (i, j)-ième  mesure  de  similarité  compensée  et  pondérée  d'W(i, j),  respectivement. 

21.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  6,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  1-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'instants  progressivement  consécutifs  de  la 
seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours  desquels  le  premier 
signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de  synchronisation,  le  nombre 
prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1, j)-ième 
(i-1, j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre  un  sixième  moyen  (63,  64)  couplé  au  premier  moyen  pour 
calculer,  lorsque  les  premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième 



paire,  des  j'ième  et  (j-l)-ième  espacements  inter-vectoriels  de  la  seconde  séquence  de  synchronisation  tj  et 
tj-1,  en  soustrayant  les  (j-1)-ième  et  (j-2)-ième  instants  des  j-ième  et  (j-l)-ième  instants,  respectivement; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  pour  calculer  additionnellement,  lorsque 
le  moyen  de  soustraction  calcule  la  (i, j)-ième  mesure  de  similarité  compensée,  une  (i, j)-ième  mesure  de 
similarité  additionnelle  compensée  d'a(i,j)  par  une  combinaison  linéaire  des  (i, j)-ième  et  (i, j-1)-ième 
mesures  de  similarité  compensée  d'(i, j)  et  d'(i, j-1 )  pour  lesquelles  le  (i, j)-ième  facteur  de  pondération 
w(i,  j)  est  proportionnellement  réparti  en  proportion  des  j-ième  et  (j-1)-ième  espacements  inter-vectoriels  tj 
et  tj-1,  respectivement; 

le  troisième  moyen  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les 
premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes 
d'un  (i, j)-ième  groupe,  dont  deux  sont  égales  aux  (i-1, j)-ième  et  (i-1,  j-1)-ième  valeurs  de  récurrence 
f(i-1, j)  et  f(i-1, j-1 )  plus  la  (i, j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i, j), 
respectivement,  et  dont  l'une  est  égale  à  la  (i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième 
mesure  de  similarité  additionnelle  compensée  d'a(i,  j). 

22.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  6,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  1-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'instants  progressivement  consécutifs  de  la 
seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours  desquels  le  premier 
signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de  synchronisation,  le  nombre 
prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées  étant  les  (i-1, j)-ième, 
(i-1,j-1)-ième  et  (i-1, j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  cinquième  moyen  est  destiné  au  calcul  additionnel,  lorsque  le  moyen  de  soustraction  calcule  la 
(i,  j)-ième  mesure  de  similarité  compensée,  une  (i,  j)-ième  mesure  de  similarité  additionnelle  compensée 
d'a(i,  j)  par  une  combinaision  linéaire  des  (i,  j)-ième  et  (i,  j-1 )-ième  mesures  de  similarité  compensée  d'(i,  j) 
et  d'(i, j-1  chacune  d'elles  étant  multipliée  par  la  moitié  du  (i, j)-ième  facteur  de  pondération  w(i, j); 

le  troisième  moyen  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les 
premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes 
d'un  (i, j)-ième  groupe,  dont  deux  sont  égales  aux  (i-1, j)-ième  et  (i-1, j-1 )-ième  valeurs  de  récurrence 
f(i-1,j)  et  f(i-1, j-1 )  plus  la  (i,j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i, j), 
respectivement,  et  dont  l'une  est  égale  à  la  (i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième 
mesure  de  similarité  additionnelle  compensée  d'a(i,  j). 

23.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  1,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 
étant  les  (i-1,  j)-ième,  (i-1,  j-1 )-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i, j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre  un  sixième  moyen  (63,  64)  couplé  au  quatrième  moyen  pour 
calculer,  lorsque  le  quatrième  moyen  calcule  le  (i,  j)-ième  facteur  de  pondération,  un  (i,  j)-ième  facteur  de 
compensation  en  multipliant  le  (i, j)-ième  facteur  de  pondération  w(i, j)  par  une  valeur  prédéterminée  δ; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  pour  calculer,  lorqsue  le  quatrième 
moyen  calcule  la  (i,j)-ième  mesure  de  similarité  inter-vectorielle,  une  (i, j)-ième  mesure  de  similarité 
pondérée  dw(i, j)  en  multipliant  la  (i, j)-ième  mesure  de  similarité  inter-vectorielle  d(i, j)  par  le  (i, j)-ième 
facteur  de  pondération  w(i, j)  et  pour  soustraire  le  (i, j)-ième  facteur  de  compensation  de  la  (i, j)-ième 
mesure  de  similarité  pondérée  dw(i, j)  afin  de  fournir  une  (i, j)-ième  mesure  de  similarité  compensée  et 
pondérée  d'w(i,  j)  comme  la  (i,  j)-ième  mesure  de  similarité  élémentaire; 

le  troisième  moyen  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les 
premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes 
d'un  (i, j)-ième  groupe  qui  sont  égales  aux  (i-1,  j)-ième,  (i-1,  j-1 )-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence 
f(i-1, j),  f(i-1, j-1),  e t   f(i-1,  j-2)  plus  la  (i,  j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i,  j), 
respectivement; 

la  mesure  de  similarité  globale  étant  liée  à  une  mesure  de  similarité  d'inter-formes  D(U,  V) 
représentative  du  fait  que  les  première  et  seconde  formes  U  et  V  sont  semblables  ou  différentes  l'une  de 
l'autre. 

24.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  1,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 



synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 
étant  les  (i-1,  j)-ième  (i-1,  j-1)-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre: 
un  sixième  moyen  (63)  couplé  au  premier  moyen  pour  calculer,  lorsque  les  premier  et  second  signaux 

de  synchronisation  sont  représentatifs  de  la  (i,j)-ième  paire,  des  j-ième  et  (j-1)-ième  espacements 
inter-vectoriels  dans  la  seconde  séquence  de  synchronisation  tj  et  tj-1  en  soustrayant  les  (j-1)-ième  et 
(j-2)-ième  instants  des  j-ième  et  (j-1)-ième  instants,  respectivement;  et 

un  septième  moyen  (64)  couplé  au  quatrième  moyen  pour  calculer,  lorsque  le  quatrième  moyen 
calcule  le  (i,  j)-ième  facteur  de  pondération,  un  (i,  j)-ième  facteur  de  compensation  en  multipliant  le 
(i,  j)-ième  facteur  de  pondération  w(i,  j)  par  une  valeur  prédéterminée  δ; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  pour  calculer,  lorsque  le  quatrième 
moyen  calcule  la  (i,  j)-ième  mesure  de  similarité  inter-vectorielle,  une  (i,  j)-ième  mesure  de  similarité 
pondérée  dw(i,  j)  en  multipliant  la  (i,  j)-ième  mesure  de  similarité  inter-vectorielle  d(i,  j)  par  le  (i,  j)-ième 
facteur  de  pondération  w(i,j)  et  une  (i,j)-ième  mesure  de  similarité  additionnelle  da(i, j)  par  une 
combinaison  linéaire  des  (i,  j)-ième  et  (i,  j-1 )-ième  mesures  de  similarité  inter-vectorielle  d(i,  j)  et  d(i,  j-1) 
pour  lesquelles  le  (i,  j)-ième  facteur  de  pondération  w(i,  j)  est  proportionnellement  réparti  en  proportion 
des  j-ième  et  (j-1)-ième  espacements  inter-vectoriels  tj  et  tj-1,  respectivement,  le  cinquième  moyen  restant 
encore  couplé  au  septième  moyen  pour  soustraire,  lorsque  le  quatrième  moyen  calcule  la  (i,  j)-ième 
mesure  de  similarité  inter-vectorielle,  le  (i, j)-ième  facteur  de  compensation  de  la  (i, j)-ième  mesure  de 
similarité  pondérée  dw(i, j)  et  la  (i, j)-ième  mesure  de  similarité  additionnelle  da(i, j)  pour  fournir  une 
(i, j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w,(i, j)  comme  étant  la  (i, j)-ième  mesure  de 
similarité  élémentaire  et  une  (i,  j)-ième  mesure  de  similarité  additionnelle  compensée  d'a(i, j), 
respectivement; 

le  troisième  moyen  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les 
premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes 
d'un  (i, j)-ième  groupe,  dont  deux  sont  égales  aux  (i-1,j)-ième  et  (i-1,  j-1)-ième  valeurs  de  récurrence 
f(i-1,  j)  etf(i-1,  j-1)  plus  la  (i,  j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i,  j),  respectivement, 
et  dont  l'une  est  égale  à  la  (i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième  mesure  de 
similarité  additionnelle  compensée  d'a(i, j); 

la  mesure  de  similarité  globale  étant  liée  à  une  mesure  de  similarité  inter-formes  D(U,  V) 
représentative  du  fait  que  les  première  et  seconde  formes  U  et  V  sont  semblables  ou  différentes  l'une  de 
l'autre. 

25.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  1,  le  premier  moyen  (33) 
générant  les  premier  et  second  signaux  de  synchronisation  avec  le  premier  signal  de  synchronisation 
rendu  progressivement  consécutivement  représentatif  des  premier  à  I-ième  instants  et  avec  le  second 
signal  de  synchronisation  rendu  successivement  représentatif  d'une  multitude  d'instants  progressivement 
consécutifs  de  la  seconde  séquence  de  synchronisation  dans  chacun  des  intervalles  de  temps  au  cours 
desquels  le  premier  signal  de  synchronisation  indique  l'un  des  instants  de  la  première  séquence  de 
synchronisation,  le  nombre  prescrit  étant  égal  à  trois,  les  valeurs  de  récurrence  antérieurement  calculées 
étant  les  (i-1,  j)-ième,  (i-1,  j-1 )-ième  et  (i-1,  j-2)-ième  valeurs  de  récurrence  lorsque  les  premier  et  second 
signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  dans  lequel: 

le  second  moyen  comprend  en  outre  un  sixième  moyen  (63)  couplé  au  quatrième  moyen  pour  calculer, 
lorsque  le  quatrième  moyen  calcule  le  (i,  j)-ième  facteur  de  pondération,  un  (i,  j)-ième  facteur  de 
compensation  en  multipliant  le  (i,  j)-ième  facteur  de  pondération  w(i,  j)  par  une  valeur  prédéterminée  δ; 

le  cinquième  moyen  étant  en  outre  couplé  au  sixième  moyen  pour  calculer,  lorsque  le  quatrième 
moyen  calcule  la  (i,  j)-ième  mesure  de  similarité  inter-vectorielle,  une  (i,  j)-ième  mesure  de  similarité 
pondérée  dw(i,  j)  en  multipliant  la  (i,  j)-ième  mesure  de  similarite  inter-vectorielle  d(i,  j)  par  le  (i,  j)-ième 
facteur  de  pondération  w(i,j)  et  une  (i,j)-ième  mesure  de  similarité  additionnelle  da(i, j)  par  une 

combinaison  linéaire  des  (i,  j)-ième  et  (i,  j-1)-ième  mesures  de  similarité  inter-vectorielle  d(i,  j)  et  d(i,  j-1), 
chacune  d'entre  elles  étant  multipliée  par  la  moitié  du  (i,  j)-ième  facteur  de  pondération  w(i,  j),  et  pour 
soustraire  le  (i,  j)-ième  facteur  de  compensation  de  la  (i,  j)-ième  mesure  de  similarité  pondérée dw(i, j)  et  de 
la  (i,  j)-ième  mesure  de  similarité  additionnelle  da(i,  j)  afin  de  fournir  une  (i,  j)-ième  mesure  de  similarité 
compensée  et  pondérée  d'w(i, j)  comme  étant  la  (i, j)-ième  mesure  de  similarité  élémentaire  et  une 
(i,  j)-ième  mesure  de  similarité  additionnelle  compensée  d'a(i,  j),  respectivement; 

le  troisième  moyen  calculant  la  formule  de  récurrence  avec  les  résultats  du  calcul  donnés,  lorsque  les 
premier  et  second  signaux  de  synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire,  par  trois  sommes 
d'un  (i,  j)-ième  groupe,  dont  deux  sont  égales  aux  (i-1,  j)-ième  et  (i-1,  j-1 )-ième  valeurs  de  récurrence 
f(i-1,j)  et  f(i-1,j-1)  plus  la  (i,j)-ième  mesure  de  similarité  compensée  et  pondérée  d'w(i,j), 
respectivement,  et  dont  l'une  est  égale  à  la  (i-1,  j-2)-ième  valeur  de  récurrence  f(i-1,  j-2)  plus  la  (i,  j)-ième 
mesure  de  similarité  additionnelle  compensée  d'a(i, j); 

la  mesure  de  similarité  globale  étant  liée  à  une  mesure  de  similarité  inter-formes  D(U, V) 
représentative  du  fait  que  les  première  et  seconde  formes  U  et  V  sont  semblables  ou  différentes  l'une  de 
l'autre. 



26.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  l'une  quelconque  des  revendications  20  à 
25,  dans  lequel  le  troisième  moyen  comprend: 

un  moyen  (62', 41, 66,  67, 43)  répondant  aux  premier  et  second  signaux  de  synchronisation  et  à  la 
(i, j)-ième  mesure  de  similarité  élémentaire  pour  calculer,  lorsque  les  premier  et  second  signaux  de 
synchronisation  sont  représentatifs  de  la  (i,  j)-ième  paire  et  ensuite  lorsque  la  formule  de  récurrence  donne 
la  (i, j)-ième  valeur  de  récurrence  f(i, j),  les  trois  sommes  du  (i, j)-ième  groupe; 

un  moyen  (66)  répondant  aux  trois  sommes  du  (i,  j)-ième  groupe  pour  produire  un  signal  de 
débordement  qui  prend  des  première,  seconde  et  troisième  valeurs  de  signal  lorsque  chacune  des  trois 
sommes  du  (i,  j)-ième  groupe  est  supérieure  à  une  première  valeur  présélectionnée,  est  inférieure  à  une 
seconde  valeur  présélectionnée  et  est  une  (i,  j)-ième  somme  limitée  qui,  à  son  tour,  n'est  ni  supérieure  à  la 
première  valeur  présélectionnée  ni  inférieure  à  la  seconde  valeur  présélectionnée,  respectivement;  et 

un  moyen  (67)  répondant  au  signal  de  débordement  pour fournir  chacun  des  résultats  du  calcul  pour  la 
(i,  j)-ième  valeur  de  récurrence  f(i,  j)  par  les  première  et  seconde  valeurs  présélectionnées  et  la  (i,  j)-ième 
somme  limitée  lorsque  le  signal  de  débordement  prend  les  première  à  troisième  valeurs  de  signal, 
respectivement. 

27.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  26,  comprenant  en  outre 
un  moyen  additionnel  (56,  71)  répondant  au  signal  de  débordement  pour  maintenir  la  génération  par  le 
premier  moyen  des  premier  et  second  signaux  de  synchronisation  en  cours  et  pour  cesser  la  génération  si 
le  signal  de  débordement  prend  toujours  et  ne  prend  pas  toujours  une  valeur  prédéterminée  des  première 
et  seconde  valeurs  de  signal  pendant  au  moins  l'un  des  intervalles  de  temps,  respectivement,  ladite  valeur 
de  signal  prédéterminée  étant  les  première  et  seconde  valeurs  de  signal  lorsque  ledit  extrême  est  un 
maximum  et  un  minimum,  respectivement. 

28.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  la  revendication  27,  dans  lequel  le  moyen 
additionnel  comprend: 

un  moyen  pour  générer  une  suite  d'impulsions  synchronisées  aux  commencements  des  intervalles  de 
temps,  respectivement; 

un  moyen  (56)  répondant  au  signal  de  débordement  pour  ne  produire  un  signal  impulsionnel  que 
lorsque  le  signal  de  débordement  ne  prend  pas  toujours ladite  valeur  de  signal  prédéterminée  pendant 
chacun  des  intervalles  de  temps; 

un  moyen  de  commutation  de  sortie  (71)  répondant  à  chacune  des  impulsions  synchronisées  pour 
faire  passer  un  signal  de  sortie  de  celui-ci  d'un  premier  niveau  à  un  second  niveau,  le  moyen  de 
commutation  de  sortie  répondant  en  outre  au  signal  impulsionnel  pour  ramener  le  signal  de  sortie  du 
second  niveau  au  premier  niveau;  et 

un  moyen  de  production  d'impulsions  de  signal  répondant  au  signal  de  sortie  du  premier  niveau  pour 
produire  l'une  des  impulsions  synchronisées  à  titre  d'impulsion  de  signal  afin  de  cesser  la  génération,  le 
moyen  de  production  d'impulsions  de  signal  répondant  en  outre  au  signal  de  sortie  du  second  niveau  pour 
ne  produire  aucune  des  impulsions  synchronisées  au  titre  de  l'impulsion  de  signal  afin  de  maintenir  la 
génération  en  cours. 

29.  Dispositif  pour  réaliser  la  concordance  de  formes  selon  l'une  quelconque  des  revendications  20  à 
28,  comprenant  en  outre: 

un  moyen  (63)  répondant  au  premier  signal  de  synchronisation  pour  calculer  la  durée  totale  de  la 
première  forme  U  en  totalisant  les  intervalles  de  temps;  et 

un  moyen  (62')  pour  calculer  la  mesure  de  similarité  inter-formes  D(U,  V),  en  calculant  le  produit  de  la 
durée  totale  et  de  la  valeur  prédéterminée  5  et  en  additionnant  le  produit  à  la  mesure  de  similarité  globale. 
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